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SPECIFICATION 

POSITIONING SYSTEM AND POSITIONING METHOD IN MOBILE 
COMMUNICATION NETWORK 

Technical Field 

The present invention relates to a mobile communication network and, 
more particularly, to a positioning system having a positioning function which 
provides geographical position information of a mobile terminal, and a 
positioning method. 

Background Art 

For the purpose of more adequately describing a technological level for 
the present invention at the present time, all descriptions of the patents, patent 
applications, patent gazettes, scientific papers, and the like which are quoted or 
identified in the present application will be incorporated by reference herein. 

In a mobile communication network, a positioning function which 
provides position information of a mobile station is an important function 
enabling a variety of position information services. The 3 GPP (Third 
Generation Partnership Program) which defines a global standard of the mobile 
communication network sets the specifications of a position information service 
function and a positioning function. These are disclosed in 3GPP Technical 
Specification 23,271 v.5.4.0, "Functional stage 2 description of LCS," in 
September, 2002 (hereinafter, referred to as Literature 1), and 3GPP Technical 

i Specification 25.305 v.5.4.0, "Stage 2 functional specification of User 

Equipment (UE) positioning in UTRAN," in March, 2002 (hereinafter, referred 

j to as Literature 2). The Literature 1 stipulates a procedure by which a client 

device outside the network obtains position information of a mobile station from 

j the mobile communication network. On the other hand, the Literature 2 

stipulates a procedure for obtaining a geographical position of a mobile station 

| inside the mobile communication network. 

Concerning position information showing the geographical position of a 

j mobile unit, the value of the position information is determined by two 

! information of accuracy information and freshness information. The accuracy 

! information is the information which shows the correctness of the position 

information, and the higher the accuracy, the higher the probability of existence 
of a mobile station at the point indicated by the position information is. There 
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is considered an example in which the range of existence of a mobile station at a 
certain probability (e.g., 95%, and the like) is shown in circle, and a central 
point of the circle is defined as position information, with a diameter thereof 
defined as accuracy information. The freshness information is the information 
which shows the newness of the position information, and the higher the 
freshness, the higher the probability of existence of the mobile etation at the 
point indicated by the position information is. 

In the 3GPP position information service described in the Literature 1 
and the Literature 2, an external client may specify positioning accuracy that it 
requests. However, as a result of positioning processing inside the network, the 
operation of a positioning system when position information satisfying the 
requested positioning accuracy is not obtained is not defined, and thus there is 
considered an instance in which an error is notified to the external client, or 
there is considered an instance in which position information with the accuracy 
which is closest to the requested positioning accuracy is notified. Both of the 
aforementioned possibilities are described in chapter 7.3.1 of the Literature 2, 
which is supposed to be implementation or an operator matter. 

In an actual position information service, it is believed that how to 
behave when positioning accuracy that one requests is not satisfied depends on 
the position information provided by an external client. For example, it is 
believed that a position information service, such as human navigation which 
acts as a guide for pedestrians requires positioning accuracy of about 10m to 
several tens of meters. However, as a result of positioning processing on the 
operator side, even if position information with positioning accuracy of several 
kilometers order is notified when request positioning accuracy is not satisfied, it 
is useless information for the service in the external client, it being presumably 
questionable that the external client and users have to sacrifice for such 
information. 

While request freshness of the position information is not regulated in 
the current 3 GPP standard, it is expected that, upon standardization of the 
request freshness, the processing when position information of the requested 
freshness is not obtained arouses a problem in the same way as the positioning 
accuracy. 

In the aforementioned circumstances, it was desired to realize a 
positioning system which selects and responds appropriate positioning results as 
requested by the client in the positioning processing, and particularly to realize a 
positioning system carrying out the processing based on the positioning 
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accuracy and the positioning freshness requested by the client. 

Disclosure of the Invention 

Accordingly, an object of the present invention is to provide a 
positioning system in a mobile communication network free from the 
aforementioned problems. 

Another object of the present invention is to provide a positioning 
system which selects and responds appropriate positioning results as requested 
by a client in positioning processing. 

Still another object of the present invention is to provide a positioning 
system which carries out positioning processing based on positioning accuracy 
and positioning freshness requested by a client. 

Yet another object of the present invention is to provide a positioning 
method in a mobile communication network free from the aforementioned 
problems. 

A further object of the present invention is to provide a positioning 
method of selecting and responding appropriate positioning results as requested 
by a client in positioning processing. 

A still further object of the present invention is to provide a positioning 
method of carrying out positioning processing based on positioning accuracy 
and positioning freshness requested by a client. 

An yet further object of the present invention is to provide a positioning 
server device in a mobile communication network free from the aforementioned 
problems. 

A first object of the present invention is to provide a positioning server 
device which selects and responds appropriate positioning results as requested 
by a client in positioning processing. 

A second object of the present invention is to provide a positioning 
server device which carries out positioning processing based on positioning 
accuracy and positioning freshness requested by a client. 

A third object of the present invention is to provide a program which 
executes a positioning method in a mobile communication network free from the 
aforementioned problems. 

A fourth object of the present invention is to provide a program which 
executes a positioning method of selecting and responding appropriate 
positioning results as requested by a client in positioning processing. 

A fifth object of the present invention is to provide a program which 
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executes a positioning method of carrying out positioning processing based on 
positioning accuracy and positioning freshness requested by a client. 

In order to solve the aforementioned problems, the positioning system in 
the mobile communication network of the present invention introduces 
positioning, accuracy request class information and/or positioning freshness 
request class information to generate a response of position information to an 
external client with respect to a positioning request from this external client, 
based on the request class information. It is likely that the external client 
device transmits the request class information to the positioning system together 
with the positioning request, or holds it inside the positioning system in advance. 

The request accuracy request class information includes a first class 
requiring to respond positioning results which do not fail to satisfy the requested 
accuracy, and a second class requiring to reply the positioning results of the 
positioning accuracy which is closest to the requested accuracy in the case 
where the positioning results which satisfy the requested accuracy do not exist. 

Request freshness request class information includes a third class 
requiring to respond positioning results which do not fail to satisfy the requested 
freshness, and a fourth class requiring to reply the positioning results of the 
positioning freshness which is closest to the requested freshness in the case 
where the positioning results which satisfy the requested freshness do not exist. 

In addition, if a plurality of positioning results which satisfy conditions 
of the requested accuracy and freshness exist, the positioning system introduces 
priority information which determines to prioritize either accuracy or freshness 
to select the positioning results using this priority information. 

In another addition, it is possible to generate the response to the 
positioning request in a positioning response generation function unit included 
in a node device in the mobile communication network. This node device 
embraces all devices located in any one of nodes in the communication network, 
and its typical example includes a server, a gateway, and the like, but is not 
particularly limited to these. 

Furthermore, a positioning target embraces everything that could be a 
positioning target, and its typical example includes a mobile unit station, a 
mobile unit terminal, and the like, but is not necessarily limited to these. 

In addition, a function unit could do with a unit having the ability to 
perform some specific function, and may be achieved in all forms including 
hardware, software, and firmware. Note that the term, "means," as used in the 
specification and the drawings of the present application, is equivalent to the 
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term, "function unit" in the present application. 

In another addition, an external client could do with anything that can 
perform a positioning request, except for a node device including a positioning 
response generation function unit, and is not particularly limited. 

Moreover, in the present application, the positioning server device in the 
mobile communication network could do with anything that can provide a 
positioning response service as the external client requests, and is not 
particularly limited. Also, this positioning server device may be located in any 
one of positions on the mobile communication network, and is not limited to a 
specific node, terminal, or the like. 

Furthermore, the term, "class," as used in the present application, is 
substantially equivalent to "level," and for example, "first to fourth classes" may 
be alternatively expressed as "first to fourth levels." And, "class information" 
may be alternatively expressed as "level information." 

It is a first advantage of the present invention that the client device may 
select whether to receive only positioning results which satisfy the positioning 
accuracy that it requests in the positioning processing, or positioning results 
which are as close to the positioning accuracy that it requests as possible, even if 
there are no positioning results which satisfy the positioning accuracy that it 
requests. 

It is a second advantage of the present invention that the client device 
may select whether to receive only positioning results which satisfy the 
positioning freshness that it requests in the positioning processing, or 
positioning results which are as close to the positioning freshness that it requests 
as possible, even if there are no positioning results which satisfy the positioning 
freshness that it requests. 

According to a first aspect of the present invention, there is provided a 
positioning system in a mobile communication network which responds position 
information which is a positioning target to a positioning request from an 
external client device, the positioning system in the mobile communication 
network comprising: at least one node device including a positioning response 
generation function unit which generates the response of the position 
information to said external client device based on request accuracy information 
and request accuracy request class information. 

Said request accuracy request class information can be configured to 
comprise at least a first class which indicates to request said node device to 
respond position information which does not fail to satisfy the positioning 
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accuracy requested by said external client device to said external client device. 

Here, said first class indicates to request said node device to respond an 
error to said external client device, if the position information which satisfies the 
positioning accuracy requested by said external client device does not exist. 

Moreover, if the position -information does not satisfy the positioning 
accuracy requested by said external client device, said request accuracy 
request class information can be configured to comprise at least a second class 
which indicates to request said node device to respond the position information 
which is closest to said requested positioning accuracy to said external client 
device. 

Said second class indicates to request said node device to respond an 
error to said external client device, if position information that can be responded 
does not exist. 

Said request accuracy request class information can be configured to 
comprise both of the first class which indicates to request said node device to 
respond the position information which does not fail to satisfy the positioning 
accuracy requested by said external client device to said external client device, 
and the second class which indicates to request said node device to respond the 
position information which is closest to said requested positioning accuracy to 
said external client device, if the position information does not satisfy the 
positioning accuracy requested by said external client device. 

In addition, said positioning system can be configured to further 
comprise a holding function unit for retaining said request accuracy request 
class information. 

Also, said positioning system can be configured to further comprise a 
receiving function unit for receiving said request accuracy request class 
information transmitted by said external client device together with the 
positioning request. 

If said external client transmits said request accuracy request class 
information together with the positioning request, said positioning response 
generation function unit uses the request class information thereof to generate a 
response of said position information, whereas if said external client does not 
transmit said request accuracy request class information together with the 
positioning request, said positioning response generation function unit can be 
configured to use request accuracy request class information held inside said 
positioning system in said mobile communication network to generate the 
response of said position information. 
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Furthermore, according to a second aspect of the present invention, there 
is provided a positioning system in a mobile communication network which 
responds position information which is a positioning target to a positioning 
request from an external client device, the positioning system in the mobile 
communication network comprising: at least one node device including a 
positioning response generation function unit which generates the response of 
the position information to said external client device based on request freshness 
information and request freshness request class information. 

Said request freshness request class information can be configured to 
comprise at least a first class which indicates to request said node device to 
respond position information which does not fail to satisfy positioning freshness 
requested by said external client device to said external client device. 

Said first class can be configured to indicate requesting said node device 
to respond an error to said external client device, if the position information 
which satisfies the positioning freshness requested by said external client device 
does not exist. 

If the position information does not satisfy the positioning freshness 
requested by said external client device, said request accuracy request class 
information can be configured to comprise at least a second class which 
indicates to request said node device to respond the position information which 
is closest to said requested positioning freshness to said external client device. 

Said second class can be configured to indicate requesting said node 
device to respond an error to said external client device, if position information 
that can be responded does not exist. 

Said request freshness request class information can be configured to 
comprise both of the first class which indicates to request said node device to 
respond the position information which does not fail to satisfy the positioning 
freshness requested by said external client device, and the second class which 
indicates to request said node device to respond the position information which 
is closest to said requested positioning freshness to said external client device, if 
the position information does not satisfy the positioning freshness requested by 
said external client device. 

Said positioning system can be configured to further comprise a holding 
function unit for retaining said request freshness request class information. 

Said positioning system can be configured to further comprise a 
receiving function unit for receiving said request freshness request class 
information transmitted by said external client together with the positioning 
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request. 

If said external client has transmitted said request freshness request class 
information together with the positioning request, said positioning response 
generation function unit uses the request class information thereof to generate a 
response of said position information, whereas if said external client has not 
transmitted said request freshness request class information together with the 
positioning request, said positioning response generation function unit can be 
configured to use request freshness request class information held inside said 
positioning system in said mobile communication network to generate the 
response of said position information. 

Furthermore, according to a third aspect of the present invention, there is 
provided a positioning system in a mobile communication network which 
responds position information which is a positioning target to a positioning 
request from an external client device, the positioning system in the mobile 
communication network comprising: at least one node device including a 
positioning response generation function unit which generates the response of 
the position information to said external client device based on request accuracy 
information and request accuracy request class information, and request 
freshness information and request freshness request class information. 

Said request accuracy request class information can be configured to 
comprise at least a first class which indicates to request said node device to 
respond position information which does not fail to satisfy the positioning 
accuracy requested by said external client device to said external client device. 

Said first class can be configured to indicate requesting said node device 
to respond an error to said external client device, if the position information 
which satisfies the positioning accuracy requested by said external client device 
does not exist. 

If the position information does not satisfy the positioning accuracy 
requested by said external client device, said request accuracy request class 
information can be configured to comprise at least a second class which 
indicates to request said node device to respond the position information which 
is closest to said requested positioning accuracy to said external client device. 

Said second class can be configured to indicate requesting said node 
device to respond an error to said external client device, if position information 
that can be responded does not exist. 

Said request accuracy request class information can be configured to 
comprise both of the first class which indicates to request said node device to 
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respond the position information which does not fail to satisfy the positioning 
accuracy requested by said external client device, and the second class which 
indicates to request said node device to respond the position information which 
is closest to said requested positioning accuracy to said external client device, if 
the position information does not satisfy the positioning accuracy requested by 
said external client device. 

Said positioning system can be configured to further comprise a holding 
function unit for retaining said request accuracy request class information. 

Said positioning system can be configured to further comprise a 
receiving function unit for receiving said request accuracy request class 
information transmitted by said external client device together with the 
positioning request. 

If said external client transmits said request accuracy request class 
information together with the positioning request, said positioning response 
generation function unit uses the request class information thereof to generate 
the response of said position information, whereas if said external client does 
not transmit said request accuracy request class information together with the 
I positioning request, said positioning response generation function unit can be 

I configured to use request accuracy request class information held inside said 

positioning system in said mobile communication network to generate the 
I response of said position information. 

I Said request freshness request class information can be configured to 

comprise at least a third class which indicates to request said node device to 
! respond position information which does not fail to satisfy the positioning 

j freshness requested by said external client device to said external client device, 

' Said third class can be configured to indicate requesting said node device 

| to respond an error to said external client device, if the position information 

which satisfies the positioning freshness requested by said external client device 

1 does not exist. 

If the position information does not satisfy the positioning freshness 

requested by said external client device, said request accuracy request class 
I information can be configured to indicate requesting said node device to respond 

the position information which is closest to said requested positioning freshness 
I to said external client device. 

j Said fourth class can be configured to indicate requesting said node 

device to respond an error to said external client device, if position information 
| that can be responded does not exist. 

! 
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Said request freshness request class information can be configured to 
comprise both of the third class which indicates to request said node device to 
respond the position information which does not fail to satisfy the positioning 
freshness requested by said external client device, and the fourth class which 
indicates to request said node device to respond the position information which 
is closest to said requested positioning freshness to said external client device, if 
the position information does not satisfy the positioning freshness requested by 
said external client device. 

Said positioning system can be configured to further comprise a holding 
function unit for retaining said request freshness request class information. 

Said positioning system can be configured to further comprise a 
receiving function unit for receiving said request freshness request class 
information transmitted by said external client together with the positioning 
request. 

If said external client has transmitted said request freshness request class 
information together with the positioning request, said positioning response 
generation function unit uses the request class information thereof to generate a 
response of said position information, whereas if said external client has not 
transmitted said request freshness request class information together with the 
positioning request, said positioning response generation function unit can be 
configured to use request freshness request class information held inside said 
positioning system in said mobile communication network to generate the 
response of said position information. 

If position information does not satisfy the positioning accuracy 
requested by said external client device, said request accuracy request class 
information is set to the second class which indicates to request said node device 
to respond the position information which is closest to said requested 
positioning accuracy to said external client device. If the position information 
does not satisfy the positioning freshness requested by said external client 
device, said request freshness request class information is set to the fourth class 
which indicates to request said node device to respond the position information 
which is closest to said requested positioning freshness to said external client 
device. If position information which satisfies both the positioning accuracy 
and the positioning freshness requested by said external client device does not 
exist, said node device can be configured to respond the position information 
with the highest positioning accuracy to said external client device. 

If the position information does not satisfy the positioning accuracy 
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requested by said external client device, said request accuracy request class 
information is set to the second class which indicates to request said node device 
to respond the position information which is closest to said requested 
positioning accuracy to said external client device. If the position information 
does not satisfy the positioning freshness requested by said external client 
device, said request freshness request class information is set to the fourth class 
which indicates to request said node device to respond the position information 
which is closest to said requested positioning freshness to said external client 
device. If the position information which satisfies both the positioning 
accuracy and the positioning freshness requested by said external client device 
does not exist, said node device can be configured to respond the position 
information with the newest positioning freshness to said external client device. 

If the position information does not satisfy the positioning accuracy 
requested by said external client device, said request accuracy request class 
information is set to the second class which indicates to request said node device 
to respond the position information which is closest to said requested 
positioning accuracy to said external client device. If the position information 
does not satisfy the positioning freshness requested by said external client 
device, said request freshness request class information is set to the fourth class 
which indicates to request said node device to respond the position information 
which is closest to said requested positioning freshness to said external client 
device. If the position information which satisfies both the positioning 
accuracy and the positioning freshness requested by said external client device 
does not exist, said node device can be configured to respond the position 
information based on priority information showing whether the freshness or the 
accuracy is prioritized to said external client device. 

When said positioning system in said mobile communication network is 
set in such a way that said priority information gives a high priority to the 
accuracy, said node device can be configured to respond the position 
information with the highest accuracy to said external client device. 

When said positioning system in said mobile communication network is 
set in such a way that said priority information gives a high priority to the 
freshness, said node device can be configured to respond the position 
information with the newest freshness to said external client device. 

Furthermore, according to a fourth aspect of the present invention, there 
is provided a positioning method in a mobile communication network which 
responds position information which is a positioning target to a positioning 
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request from an external client device, wherein the response of the position 
information to said external client device is generated based on request accuracy 
information and request accuracy request class information. 

Another furthermore, according to a fifth aspect of the present invention, 
there is provided a positioning method in a mobile communication network 
which responds position information which is a positioning target to a 
positioning request from an external client device, wherein the response of the 
position information to said external client device is generated based on request 
freshness information and request freshness request class information. 

Still Furthermore, according to a sixth aspect of the present invention, 
there is provided a positioning method in a mobile communication network 
which responds position information which is a positioning target to a 
positioning request from an external client device, wherein the response of the 
position information to said external client device is generated based on request 
accuracy information and request accuracy request class information, and 
request freshness information and request freshness request class information. 

Yet furthermore, according to a seventh aspect of the present invention, 
there is provided a positioning server device in a mobile communication 
network which responds position information which is a positioning target to a 
positioning request from an external client device, the positioning server device 
in the mobile communication network comprising: a positioning response 
generation function unit which generates the response of the position 
information to said external client device based on request accuracy information 
and request accuracy request class information. 

Said request accuracy request class information can be configured to comprise a 
first class which indicates to request said positioning server device to respond 
position information which does not fail to satisfy positioning accuracy 
requested by said external client device, and a second class which indicates to 
request said positioning server device to respond the position information which 
is closest to said requested positioning accuracy to said external client device, if 
the position information does not satisfy the positioning accuracy requested by 
said external client device. 

Said positioning server device can be configured to further comprise a 
storage function unit which stores said request accuracy request class 
information for each said external client device. 

Said positioning server device can be configured to further comprise a 
receiving function unit which receives said request accuracy request class 
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information transmitted by said external client device together with the 

positioning request. 

Said positioning server device can be configured to further comprise the 
storage function unit which stores said request accuracy request class 
information for each said external client device, the receiving function unit 
which receives said request accuracy request class information transmitted by 
said external client device together with the positioning request, and a merge 
function unit which, if said receiving function unit has received said request 
accuracy request class information transmitted by said external client together 
with the positioning request, selects said received request class information, and 
which, if said receiving function unit has not received said request accuracy 
request class information, selects said request accuracy request class information 
already stored in said storage function unit. 

Furthermore, according to an eighth aspect of the present invention, there 
is provided a positioning server device in a mobile communication network 
which responds position information which is a positioning target to a 
positioning request from an external client device, the positioning server device 
in the mobile communication network comprising: a positioning response 
generation function unit which generates the response of the position 
information to said external client device based on request freshness information 
and request freshness request class information. 

Said request freshness request class information can be configured to 
comprise a first class which indicates to request said positioning server device to 
respond position information which does not fail to satisfy positioning freshness 
requested by said external client device to said external client device, and a 
second class which indicates to request said positioning server device to respond 
the position information which is closest to said requested positioning freshness 
to said external client device, if the position information does not satisfy the 
positioning freshness requested by said external client device. 

Said positioning server device can be configured to further comprise a 
storage function unit which stores said request freshness request class 
information for each said external client device. 

Said positioning server device can be configured to further comprise a 
receiving function unit which receives said request freshness request class 
information transmitted by said external client device together with the 
positioning request. 

Said positioning server device can be configured to further comprise the 

13 



14 



'05 04 /27 WED 22 : 27 FAX 03 3402 466 0 



+++ YOUNG&THOMPS0N U015 



storage function unit which stores said request freshness request class 
information for each said external client device, the receiving function unit 
which receives said request freshness request class information transmitted by 
said external client device together with the positioning request, and a merge 
function unit which, if said receiving function unit has received said request 
freshness request class information transmitted by said external client together 
with the positioning request, selects said received request class information, and 
which, if said receiving function unit has not received said request freshness 
request class information, selects the request freshness request class information 
already stored in said storage function unit. 

Furthermore, according to a ninth aspect of the present invention, there is 
provided a program executed by a positioning server device in a mobile 
communication network which responds position information which is a 
positioning target to a positioning request from an external client device, the 
program comprising: a positioning response generation process of generating the 
response of the position information to said external client device based on 
request accuracy information and request accuracy request class information. 

Another furthermore, according to a tenth aspect of the present invention, 
there is provided a program executed by a positioning server device in a mobile 
communication network which responds position information which is a 
positioning target to a positioning request from an external client device, the 
program comprising: a positioning response generation process of generating the 
response of the position information to said external client device based on 
request freshness information and request freshness request class information. 

Brief Description of the Drawings 

FIG 1 is a configuration diagram of a mobile communication network 
according to a first embodiment of the present invention. 

FIG. 2 is a block diagram showing a configuration of each node in a 
mobile communication network according to a first embodiment of the present 
invention. 

FIG 3 is a flowchart showing a processing flow for the case of using past 
positioning results to select positioning results based on positioning accuracy. 

FIG 4 is a flowchart showing a processing flow for the case of using 
positioning results obtained by newly measuring a position to select positioning 
results based on positioning accuracy, 

FIG 5 is a flowchart showing a processing flow for the case of using past 
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positioning results to select positioning results based on positioning freshness, 

FIG 6 is a flowchart showing a processing flow for the case of using 
positioning results obtained by newly measuring a position to select positioning 
results based on positioning freshness. 

FIG 7 is a flowchart showing a part of a processing flow for the case of 
using past positioning results to select positioning results based on positioning 
accuracy and positioning freshness. 

FIG 8 is a flowchart showing a part of a processing flow for the case of 
using past positioning results to select positioning results based on positioning 
accuracy and positioning freshness. 

FIG. 9 is a flowchart showing a part of a processing flow for the case of 
using past positioning results to select positioning results based on positioning 
accuracy and positioning freshness. 

FIG 10 is a flowchart of a table in which the content of positioning result 
selection processing is defined for the case of selecting positioning results based 
on both of positioning accuracy and positioning freshness. 

FIG 1 1 is a flowchart showing a part of a processing flow for the case of 
using positioning results obtained by newly measuring a position to select 
positioning results based on positioning accuracy and positioning freshness. 

FIG 12 is a flowchart showing a part of a processing flow for the case of 
using positioning results obtained by newly measuring a position to select 
positioning results based on positioning accuracy and positioning freshness. 

FIG 13 is a flowchart showing a part of a processing flow for the case of 
using positioning results obtained by newly measuring a position to select 
positioning results based on positioning accuracy and positioning freshness. 

FIG 14 is a block diagram showing a configuration of each node m a 
mobile communication network according to a second embodiment of the 
present invention. 

FIG 15 is a block diagram showing a configuration of each node in a 
mobile communication, network according to a third embodiment of the present 
invention. 

FIG 16 is a configuration diagram of a mobile communication network 
according to a fourth embodiment of the present invention. 

FIG 17 is a block diagram showing a configuration of each node in a 
mobile communication network according to a fourth embodiment of the present 
invention. 

FIG 18 is a signal flowchart showing a positioning processing procedure 
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in a mobile communication network according to a fourth embodiment of the 
present invention. 

FIG 19 is a block diagram showing a configuration of each node in a 
mobile communication network according to a fifth embodiment of the present 
invention. 

FIG. 20 is a block diagram showing a configuration of each node in a 
mobile communication network according to a sixth embodiment of the present 
invention. 

FIG 21 is a block diagram showing a configuration of each node in a 
mobile communication network according to a seventh embodiment of the 
present invention* 

FIG 22 is a signal flowchart showing a positioning processing procedure 
in a mobile communication network according to a seventh embodiment of the 
present invention. 

FIG. 23 is a block diagram showing a configuration of each node in a 
mobile communication network according to an eighth embodiment of the 
present invention. 

FIG 24 is a block diagram showing a configuration of each node in a 
mobile communication network according to a ninth embodiment of the present 
invention. 

FIG 25 is a block diagram showing a configuration of each node in a 
mobile communication network according to a tenth embodiment of the present 
invention. 

FIG 26 is a block diagram showing a configuration of each node in a 
mobile communication network according to an eleventh embodiment of the 
present invention. 

Best Mode for Carrying Out the Invention 
(First Embodiment of the Present Invention ) 

Referring to FIG 1, a positioning system in a mobile communication 
network according to a first embodiment of the present invention is configured 
and includes one or more mobile stations 103 which are positioning targets, one 
or more client devices 101 which requests positioning of the mobile stations 103, 
and one or more server devices 102 which lie between the client devices 101 and 
the mobile stations 103 to respond position information of the mobile stations 
103 which are positioning targets to positioning requests from the client devices 
101. Note that an actual positioning system includes devices for 
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communication between the mobile stations 103 and the server devices 102, and 
devices for measurement of the positions of the mobile stations 103, of which 
figures are, however, not shown. Incidentally, the mobile stations 103 can be 
comprised of mobile terminals. 

Referring to FIG 2, the client device 101 has a transmission function unit 
111 which transmits a positioning request to the server device 102, and a 
receiving function unit 112 which receives a response to the transmitted 
positioning request from the server device 102. The server device 102 has a 
positioning function unit 121 which measures the position of the mobile station 
103, a storage function unit 123 which stores positioning results 122 in the past 
of the mobile station 103 subjected to measurement, a positioning request 
receiving function unit 124 which receives the positioning request from the 
client device 101, a response transmission function unit 125 which transmits the 
response to the positioning request to the client device 101, and a positioning 
response generation function unit 126 which generates the response to the 
positioning request received by the positioning request receiving function unit 
124. 

A positioning request message transmitted from the transmission 
function unit 111 of the client device 101 contains a terminal identifier for 
identifying the mobile station 103 which is a positioning target, such as a 
telephone number and a terminal ID, request positioning accuracy information, 
positioning accuracy request class information, request positioning freshness 
information, positioning freshness request class information, a positioning type 
showing whether positions measured in the past may be used for a response, a 
client identifier which uniquely identifies its own client device 101, and other 

necessary information. 

The positioning accuracy request class information is the information 
which shows the degree of request of the positioning accuracy specified in the 
request positioning accuracy information. In the present embodiment, there are 
two types of first class ("Assured") which notifies positioning results which do 
not fail to satisfy the requested positioning accuracy, and which requests to 
notify an error, if the positioning results which satisfy the request do not exist, 
and second class ("Best effort") which requests to notify the positioning results 
which are closest to the requested positioning accuracy, if the requested 
positioning accuracy is not satisfied. Note that the positioning accuracy 
request class information has only the first class ("Assured"), and if the 
positioning accuracy request class information is not specified, a method of 
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interpreting as meaning that the second class ("Best effort") has been specified 

may be considered. 

Similarly, the positioning freshness request class information is the 
information which shows the degree of request of the positioning freshness 
specified in the request positioning freshness information. In the present 
embodiment, there are two types of third class ("Assured") which notifies 
positioning results which do not fail to satisfy the requested positioning 
freshness, and which requests to notify an error, if the positioning results which 
satisfy the request do not exist, and fourth class ("Best effort") which requests to 
notify the positioning results which are closest to the requested positioning 
freshness, if the requested positioning freshness is not satisfied. Note that the 
positioning freshness request class information has only the third class 
("Assured"), and that if the positioning freshness request class information is not 
specified, a' method of interpreting as meaning that the fourth class ("Best 
effort") has been specified may be considered. 

The positioning function unit 121 of the server device 102 measures the 
position of the mobile station 103 in one or more positioning systems with 
different positioning accuracy, and notifies the positioning results to the 
positioning response generation function unit 126, as well as stores them in the 
storage function unit 123. Individual positioning results stored in the storage 
function unit 123 contain each information of a terminal identifier of the mobile 
station 103 having come into a positioning target, the position of the mobile 
station 103 subjected to measurement, positioning time of day, and positioning 
accuracy. The positioning response generation function unit 126 analyzes the 
positioning request received by the positioning request receiving function unit 
124, and, in the case of a positioning type which approves any past positions, 
utilizes available past positioning results as long as they are stored in the storage 
function unit 123 to generate a response. If the available past positioning 
results do not exist, the positioning response generation function unit 126 
activates positioning with the positioning unit 121 to generate a response from 
the positioning results. In addition, when a positioning request is in a 
positioning type not using the past positions, the positioning response generation 
function unit 126 activates the positioning with tbe positioning unit 121 to 
generate a response from the positioning results. In each case, the 
positioning response generation function unit 126 generates a response in 
accordance with the request positioning accuracy information, the positioning 
accuracy request class information, the request positioning freshness 
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information, and the positioning freshness request class information which are 
specified in the positioning request. The generated response is sent to the 
client device 101 which is a positioning request source through the response 
transmission function unit 125. 

Response processing of the server device 102 to the positioning request 
from the client device 101 provides a wide variety of processing depending on a 
request condition from the client device 101 and the ability of the server device 
102. Hereinafter, the operation of the present embodiment will be described 
for an embodiment in which to generate a response based on the positioning 
accuracy, an embodiment in which to generate a response based on the 
positioning freshness, and an embodiment in which to generate a response based 
on the positioning accuracy and the positioning freshness, with a focus on 
processing relating to a request class. 

(1) Embodiment in which to generate a response based on the positioning 
accuracy. 

The server device 102 ensures that the positioning request from the client 
device 101 may respond the past positioning results through the positioning 
response generation function unit 126, checks to see that the past positioning 
results of the mobile station 103 which is a positioning target are held in the 
storage function unit 123, if the past positioning results are acceptable, and 
determines whether positioning results which satisfy the request condition from 
the client device 101 exist in the past positioning results, if the past results are 
held. 

On the existence of the past positioning results of the mobile station 103 
which is a positioning target, a processing example in which to generate a 
response based on the positioning accuracy is shown in FIG 3. The server 
device 102 first ensures that the request accuracy information exists in the 
positioning request from the client device 101 through the positioning response 
generation function unit 126 (Step S101). If the request accuracy information 
does not exist (No in Step S101), the server device 102 selects the past 
positioning results of the mobile station 103 stored in the storage function unit 
123, and responds to the client device 101 through the response transmission 
function unit 125 (Step S106). It is considered that a method of selecting the 
positioning results in Step S106 includes a method of selecting the positioning 
results with the highest accuracy, and a method of selecting the most up-to-date 
positioning results. 
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If the request accuracy information exists (Yes in Step S101), the server 
device 102 ensures that positioning results which are capable of satisfying the 
request accuracy information exist in the past positioning results through the 
positioning response generation function unit 126 (Step S102). If the 
positioning results which satisfy the request accuracy information exist (Yes in 
Step S102), the server device 102 selects the positioning results which satisfy 
the request accuracy information from the past positioning results, and responds 
to the client device 101 through the response transmission function Unit 125 
(Step S 108). It is considered that a method of selecting the positioning results 
in Step S108 includes a method of selecting the positioning results with the 
highest accuracy, and a method of selecting the most up-to-date positioning 
results, from the positioning results which satisfy the request accuracy 
information. 

If the positioning results which satisfy the request accuracy information 
do not exist (No in Step S102), the server device 102 ensures that the accuracy 
request class information exists through the positioning response generation 
function unit 126 (Step S103). If the accuracy request class information does 
not exist (No in Step S 103), the server device 102 selects positioning results to 
be responded from the past positioning results to respond to the client device 
101 (Step S106). It is considered that a method of selecting the positioning 
results in Step S106 includes a method of selecting the positioning results with 
the highest accuracy, and a method of selecting the most up-to-date positioning 
results. 

If the accuracy request class information exists (Yes in Step S103), the 
server device 102 checks the accuracy request class (Step S104). If the 
accuracy request class is the first class ("Assured"), (Yes, in Step S104), the 
server device 102 activates positioning processing of the positioning function 
unit 121 in order to obtain the positioning results through the positioning 
response generation function unit 126 (Step SI 10). The positioning function 
unit 121 measures the position of the mobile station 103 which is a positioning 
target, and notifies the results to the positioning response generation function 
unit 126, as well as stores them in the storage function unit 123 to utilize for 
later positioning requests to the same mobile stations 103. Note that 
positioning of the mobile station 103 is carried out using one or more 
positioning systems. If the positioning is carried out using a plurality of 
positioning systems, a plurality of positioning results may be obtained. 

If the accuracy request class is not the first class ("Assured"), (No in 
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Step S104), the server device 102 ensures that the accuracy request class is the 
second class ("Best Effort"), (Step S105). If the accuracy request class is the 
second class ("Best Effort"), (Yes in Step S105), the server device 102 selects 
the positioning results with the highest positioning accuracy from the past 
positioning results through the positioning response generation function unit 126, 
and responds to the client device 101 through the response transmission function 

unit 125 (Step S109). 

If the accuracy request class is not even the second class ("Best Effort"), 
(No in Step S105), the positioning response generation function unit 126 notifies 
an error to the client device 101 through the response transmission function unit 
125 (Step S 107). 

Here, if the accuracy request class information does not exist (No in Step 
S103), or the accuracy request class is not the first class ("Assured"), (No in 
Step S104), there is considered such an embodiment as that the accuracy request 
class is determined as being the second class ("Best Effort"), and the positioning 
results with the highest positioning accuracy are selected from the past 
positioning results to carry out processing of responding to the client device 101 
(Step S 109). 

If the processing shown in FIG 3 has resulted in transmission of the past 
positioning results to the client device 101, the server device 102 transmits the 
selected past positioning results to the client device 101 to complete the 
processing. If the processing shown in FIG 3 has resulted in notification of an 
error to the client device 101, the server device 102 notifies the error to the 
client device 101 to complete the processing. 

On the other hand, the processing shown in FIG 3 has resulted in 
execution of positioning processing, the server device 102 carries out 
positioning processing for obtaining the position of the mobile station 103 which 
is a positioning target. If this positioning processing has resulted in failure to 
obtain the position of the mobile stationl03 by the failure of the positioning 
processing, the server device 102 notifies an error to the client device 101 
through the response transmission function unit 125. And, if the positioning 
processing has resulted in success in positioning of the mobile station 103 which 
is a positioning target to obtain the positioning results of the mobile station 103, 
the server device 102 determines whether the obtained positioning results satisfy 
the request condition of the client device 101 through the positioning response 
generation function unit 126. 

FIG 4 shows an example of the flow of processing for determining 
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whether positioning results obtained in new positioning processing satisfy the 
request condition of the client device 101, and selecting the positioning results 
based on the positioning accuracy. Although this flow is almost the same as 
that of the processing of FIG 3, it differs in detail in that selection targets are not 
the past positioning results, but the new positioning results obtained this time, 
and in that if the accuracy request class is the first class, and accuracy 
positioning results which satisfy the request accuracy are not obtained, an error 
is notified to the client device 101. Hereinafter, the operation will be described 

along the flow of FIG 4 . 

The server device 102 first ensures that the request accuracy information 
exists in the positioning request from the client device 101 through the 
positioning response generation function unit 126 (Step S201). If the request 
accuracy information does not exist (No in Step S201), the server device 102 
selects the positioning results from the positioning results obtained this time, and 
responds to the client device 101 through the response transmission function 
unit 125 (Step S206). It is considered that a method of selecting the 
positioning results in Step S206 includes a method of selecting the positioning 
results with the highest accuracy, and a method of selecting the most up-to-date 

positioning results. 

If the request accuracy information exists (Yes in Step S201), the server 
device 102 ensures that positioning results which are capable of satisfying the 
request accuracy information exist through the positioning response generation 
function unit 126 (Step S202). If the positioning results which satisfy the 
request accuracy information exist (Yes in Step S202), the server device 102 
selects the positioning results which satisfy the request accuracy information, 
and responds to the client device 101 through the response transmission function 
unit 125 (Step 208). It is considered that a method of selecting the positioning 
results in Step S208 includes a method of selecting the positioning results with 
the highest accuracy, and a method of selecting the most up-to-date positioning 
results, from the positioning results which satisfy the request accuracy 
information. 

If the positioning results which satisfy the request accuracy information 
do not exist (No in Step S202), the server device 102 ensures that the accuracy 
request class information exists through the positioning response generation 
function unit 126 (Step S203). If the accuracy request class information does 
not exist (No in Step S203), the server device 102 selects the positioning results, 
and responds to the client device 101 through the response transmission function 
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unit 125 (Step S206). It is considered that a method of selecting the 
positioning results in Step S206 includes a method of selecting the positioning 
results with the highest accuracy, and a method of selecting the most up-to-date 

positioning results. 

If the accuracy request class information exists (Yes in Step S203), the 
server device 102 checks the accuracy request class through the positioning 
response generation function unit 126 (Step 204). If the accuracy request class 
is the first class ("Assured"), (Yes in Step S204), the positioning response 
generation function unit 126 notifies an error to the client device 101 through 
the response transmission function unit 125 (Step 207). 

If the accuracy request class is not the first class ("Assured"), (No in 
Step S204), the server device 102 ensures that the accuracy request class is the 
second class ("Best Effort"), (Step S205). If the accuracy request class is the 
second class ("Best Effort"), (Yes in Step S205), the server device 102 selects 
the positioning results with the highest positioning accuracy through the 
positioning response generation function unit 126, and responds to the client 
device 101 through the response transmission function unit 125 (Step 209). 

If the accuracy request class is not even the second class ("Best Effort"), 
(No in Step S205), the server device 102 notifies an error to the client device 
101 through the response transmission function unit 125 (Step 207). 

Here, if the accuracy request class information does not exist (No in Step 
S203), or the accuracy request class is not the first class ("Assured"), (No in 
Step S204), there is considered such an embodiment as that the accuracy request 
class is determined as being the second class ("Best Effort"), and the positioning 
results with the highest positioning accuracy are selected to carry out the 
processing of responding to the client device 101 (Step S209). 

The above operation is the operation when the positioning request from 
the client device 101 may respond the past positioning results. However, if the 
positioning request does not desire to respond the past positioning results, the 
server device 102 carries out no processing of FIG 3, and rapidly activates the 
positioning processing of the positioning function unit 121 from the positioning 
response generation function unit 126. And, if this positioning processing has 
resulted in failure to obtain the position of the mobile station 103 by the failure 
of the positioning processing, the server device 102 notifies an error to the client 
device 101 through the response transmission function unit 125. Additionally, 
if the positioning processing has resulted in success in positioning of the mobile 
station 103 which is a positioning target to obtain the positioning results of the 
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mobile station 103, the server device 102 executes the processing shown in FIG 
4, determines whether the obtained positioning results satisfy the request 
condition of the client device 101, and notifies a response tailored to the 
determined results to the client device 101. 

(2) Embodiment in which to generate a response based on the positioning 
freshness 

The server device 102 ensures that the positioning request from the client 
device 101 may respond the past positioning results through the positioning 
response generation function unit 126, checks to see that the past positioning 
results of the mobile station 103 which is a positioning target are held in the 
storage function unit 123, if the past positioning results are acceptable, and 
determines whether positioning results which satisfy the request condition of the 
client device 101 exist in the past positioning results, if the past positioning 
results are held. 

On the existence of the past positioning results of the mobile station 103 
which is a positioning target, a processing example in which to generate a 
response based on the positioning freshness is shown in FIG 5. The server 
device 102 first ensures that the request freshness information exists in the 
positioning request from the client device 101 through the positioning response 
generation function unit 126 (Step S301). If the request freshness information 
does not exist (No in Step S301), the server device 102 selects the past 
positioning results of the mobile station 103 stored in the storage function unit 
123, and responds to the client device 101 through the response transmission 
function unit 125 (Step S306). It is considered that a method of selecting the 
positioning results in Step S306 includes a method of selecting the positioning 
results with the highest accuracy, and a method of selecting the most up-to-date 

positioning results. 

If the request freshness information exists (Yes in Step S301), the server 
device 102 ensures that positioning results which are capable of satisfying the 
request freshness information exist in the past positioning results through the 
positioning response generation function unit 126 (Step S302). If the 
positioning results which satisfy the request freshness information exist (Yes in 
Step S302), the server device 102 selects the positioning results which satisfy 
the request freshness information from the past positioning results, and responds 
to the client device 101 through the response transmission function unit 125 
(Step S308). It is considered that a method of selecting the positioning results 
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in Step S308 includes a method of selecting the positioning results with the 
highest accuracy, and a method of selecting the most up-to-date positioning 
results, from the positioning results which satisfy the request freshness 
information. 

If the positioning results which satisfy the request freshness information 
do not exist (No in Step S302), the server device 102 ensures that the freshness 
request class information exists through the positioning response generation 
function unit 126 (Step S303). If the freshness request class information does 
not exist (No in Step S303), the server device 102 selects positioning results to 
be responded from the past positioning results to respond to the client device 
101 (Step S306), It is considered that a method of selecting the positioning 
results in Step S306 includes a method of selecting the positioning results with 
the highest freshness, and a method of selecting the most up-to-date positioning 
results. 

If the freshness request class information exists (Yes in Step S303), the 
server device 102 checks the freshness request class (Step S304). If the 
freshness request class is the third class ("Assured"), (Yes in Step S304), the 
server device 102 activates the positioning processing of the positioning 
function unit 121 in order to obtain the positioning results through the 
positioning response generation function unit 126 (Step S310). The 
positioning function unit 121 measures the position of the mobile station 103 
which is a positioning target, and notifies the results to the positioning response 
generation function unit 126, as well as stores them in the storage function unit 
123 to utilize for later positioning requests to the same mobile stations 103. 
Note that positioning of the mobile station 103 is carried out using one or more 
positioning systems. If the positioning is carried out using a plurality of 
positioning systems, a plurality of positioning results may he obtained. 

If the freshness request class is not the third class ("Assured"), (No in 
Step S304), the server device 102 ensures that the freshness request class is the 
fourth class ("Best Effort"), (Step S305), If the freshness request class is the 
fourth class ("Best Effort"), (Yes in Step 305), the server device 102 selects the 
positioning results with the newest freshness from the past positioning results 
through the positioning response generation function unit 126, and responds to 
the client device 101 through the response transmission function unit 125 (Step 
S309). 

If the freshness request class is not even the fourth class ("Best Effort"), 
(No in Step S305), the positioning response generation function unit 1 26 notifies 
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an error to the client device 101 through the response transmission function unit 
125 (Step S307). 

Here, if the freshness request class information does not exist (No in Step 
S303), or the freshness request class is not the third class ("Assured"), (No in 
Step S304), there is considered such an embodiment as that the freshness request 
class is determined as being the fourth class ("Best Effort"), and the positioning 
results with the newest freshness are selected from the past positioning results to 
carry out the processing of responding to the client device 101 (Step S309). 

If the processing shown in FIG 5 has resulted in transmission of the past 
positioning results to the client device 101, the server device 102 transmits the 
selected past positioning results to the client device 101 to complete the 
processing. If the processing shown in FIG 5 has resulted in notification of an 
error to the client device 101, the server device 102 notifies the error to the 
client device 101 to complete the processing. 

On the other hand, if the processing shown in FIG 5 has resulted in 
execution of positioning processing, the server device 102 carries out the 
positioning processing for obtaining the position of the mobile station 103 
through the positioning function unit 121. If this positioning processing has 
resulted in failure to obtain the position of the mobile station 103 by the failure 
of the positioning processing, the server device 102 notifies an error to the client 
device 101 through the response transmission function unit 125 . Additionally, 
if the positioning processing has resulted in success in positioning of the mobile 
station 103 which is a positioning target to obtain the positioning results of the J 
mobile station 103, the server device 102 determines whether the obtained 
positioning results satisfy the request condition of the client device 101 through 
the positioning response generation function unit 126. 

FIG 6 shows an example of the flow of processing for determining 
whether positioning results obtained in new positioning processing satisfy the 
request condition of the client device 101, and selecting the positioning results 
based on the positioning freshness. Although this flow is almost the same as 
that of the processing of FIG 5, it differs in detail in that selection targets are not 
the past positioning results, but the new positioning results obtained this time, 
and in that if the freshness request class is the third class, and freshness 
positioning results which satisfy the request freshness are not obtained, an error 
is notified to the client device 101 . Hereinafter, the operation will be described 

along the flow of FIG 6. 

The server device 102 first ensures that the request freshness information 
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exists in the positioning request from the client device 101 through the 
positioning response generation function unit 126 (Step S401). If the request 
freshness information does not exist (No in Step S401), the server device 102 
selects positioning results from the positioning results obtained this time, and 
responds to the client device 101 through the response transmission function 
unit 125 (Step S406). It is considered that a method of selecting the 
positioning results in Step S406 includes a method of selecting the positioning 
results with the highest accuracy, and a method of selecting the most up-to-date 
positioning results. 

If the request freshness information exists (Yes in Step S401), the server 
device 102 ensures that positioning results which are capable of satisfying the 
request freshness information exist through the positioning response generation 
function unit 126 (Step S402). If the positioning results which satisfy the 
request freshness information exist (Yes in Step S402), the server device 102 
selects the positioning results which satisfy the request freshness information, 
and responds to the client device 101 through the response transmission function 
unit 125 (Step 408). It is considered that a method of selecting the positioning 
results in Step S408 includes a method of selecting the positioning results with 
the highest accuracy, and a method of selecting the most up-to-date positioning 
results, from the positioning results which satisfy the request freshness 
information. 

If the positioning results which satisfy the request freshness information 
do not exist (No in Step S402), the server device 102 ensures that the freshness 
request class information exists through the positioning response generation 
function unit 126 (Step S403). If the freshness request class information does 
not exist (No in Step S403), the server device 102 selects the positioning results, 
and responds to the client device 101 through the response transmission function 
unit 125 (Step S406). It is considered that a method of selecting the 
positioning results in Step S406 includes a method of selecting the positioning 
results with the newest freshness, and a method of selecting the most up-to-date 

positioning results. 

If the freshness request class information exists (Yes in Step S403), the 
server device 102 checks the freshness request class through the positioning 
response generation function unit 126 (Step 404). If the freshness request class 
is the third class ("Assured"), (Yes in Step S404), the positioning response 
generation function unit 126 notifies an error to the client device 101 through 
the response transmission function unit 1 25 (Step 407). 
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If the freshness request class is not the third class ("Assured"), (No in 
Step S404), the server device 102 ensures that the freshness request class is the 
fourth class ("Best Effort"), (Step S405). If the freshness request class is the 
fourth class ("Best Effort"), (Yes in Step 405), the server device 102 selects the 
positioning results with the newest freshness through the positioning response 
generation function unit 126, and responds to the client device 101 through the 
response transmission function unit 125 (Step 409). 

If the freshness request class is not even the fourth class ("Best Effort"), 
(No in Step S405), the server device 102 notifies an error to the client device 
101 through the response transmission function unit 125 (Step 407). 

Here, if the freshness request class information does not exist (No in Step 
S403), or the freshness request class is not the third class ("Assured"), (No in 
Step S404), there is considered such an embodiment as that the freshness request 
class is determined as being the fourth class ("Best Effort"), and the positioning 
results with the newest freshness are selected to carry out the processing of 
responding to the client device 101 (Step S409). 

The above operation is the operation when the positioning request from 
the client device 101 may respond the past positioning results. However, if the 
positioning request does not desire to respond the past positioning results, the 
server device 102 carries out no processing of FIG 5, and rapidly activates the 
positioning processing of the positioning function unit 121 from the positioning 
response generation function unit 126. And, if this positioning processing has 
resulted in failure to obtain the position of the mobile station 103 by the failure 
of the positioning processing, the server device 102 notifies an error to the client 
device ioi through the response transmission function unit 125, Additionally, 
if the positioning processing has resulted in success in positioning of the mobile 
station 103 which is a positioning target to obtain the positioning results of the 
mobile station 103, the server device 102 carries out the processing shown in 
FIG 6, determines whether the obtained positioning results satisfy the request 
condition of the client device 101, and notifies a response tailored to the 
determined results to the client device 101. 

(3) Embodiment in which to generate a response based on the positioning 
accuracy and positioning freshness 

The server device 102 ensures that the positioning request from the client 
device 101 may respond the past positioning results through the positioning 
response generation function unit 126, checks to see that the past positioning 
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results of the mobile station 103 which is a positioning target are held in the 
storage function unit 123, if the past positioning results are acceptable, and 
determines whether positioning results which satisfy the request condition from 
the client device 101 exist in the past positioning results, if the past results are 
held. 

On the existence of the past positioning results of the mobile station 103 
which is a positioning target, a processing example in which to generate a 
response based on the positioning accuracy and the positioning freshness is 
shown in FIG 7 to FIG 9- The server device 102 first ensures that the request 
accuracy information exists in the positioning request from the client device 101 
through the positioning response generation function unit 126 (Step S501). If 
the request accuracy information does not exist (No in Step S501), the server 
device 102 sets a value of 2 to a variable of i (Step S507), and then proceeds to 
the processing of FIG 8 • 

If the request accuracy information exists (Yes in Step S501), the server 
device 102 ensures that positioning results which are capable of satisfying the 
request accuracy information exist in the past positioning results through the 
positioning response generation function unit 126 (Step S502). If the 
positioning results which satisfy the request accuracy information exist (Yes in 
Step S502), the server device 102 sets a value of 1 to a variable of i (Step 
S506), and then proceeds to the processing of FIG. 8. 

If the positioning results which satisfy the request accuracy information 
do not exist (No in Step S502), the server device 102 ensures that the accuracy 
request class information exists through the positioning response generation 
function unit 126 (Step S503). If the accuracy request class information does 
not exist (No in Step S503), the server device 102 sets a value of 2 to a 
variable of i (Step S507), and then proceeds to the processing of FIG 8. 

If the accuracy request class information exists (Yes in Step S503), the 
server device 102 checks the accuracy request class (Step S504). If the 
accuracy request class is the first class ("Assured") (Yes in Step S504), the 
server device 102 activates the positioning processing of the positioning 
function unit 121 in order to obtain the positioning results through the 
positioning response generation function unit 126 (Step S519). The 
positioning function unit 121 measures the position of the mobile station 103 
which is a positioning target, and notifies the results to the positioning response 
generation function unit 126, as well as stores them in the storage function unit 
123 to utilize for later positioning requests to the same mobile stations 103. 
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Note that positioning of the mobile station 103 is carried out using one or more 
positioning systems. If the positioning is carried out using a plurality of 
positioning systems, a plurality of positioning results may be obtained. 

If the accuracy request class is not the first class ("Assured"), (No in 
Step S504), the server device 102 ensures that the accuracy request class is the 
second class ("Best Effort"), (Step S505). If the accuracy request class is the 
second class ("Best Effort"), (Yes in Step S505), the server device 102 sets a 
value of 3 to a variable of i (Step S508), and then proceeds to the processing of 
FIG 8. 

If the accuracy request class is not even the second class ("Best Effort"), 
(No in Step S505), the positioning response generation function unit 126 notifies 
an error to the client device 101 through the response transmission function unit 
125 (Step S518) to complete the processing. 

Here, if the accuracy request class information does not exist (No in Step 
S503), or the accuracy request class is not the first class ("Assured"), (No in 
Step S504), there is considered such an embodiment as that the accuracy request 
class is determined as being the second class ("Best Effort"), and processing of 
setting a value of 3 to a variable of i is carried out (Step S508). 

When proceeding to the processing of FIG 8, the following operation is 
performed. The server device 102 ensures that the request freshness 
information exists in the positioning request from the client device 101 through 
the positioning response generation function unit 126 (Step S509). If the 
request freshness information does not exist (No in Step S509), the server device 
102 sets a value of 2 to a variable of j (Step S515), and proceeds to positioning 
result selection processing S5 17. 

If the request freshness information exists (Yes in Step S509), the server 
device 102 ensures that positioning results which are capable of satisfying the 
request freshness information exist in the past positioning results through the 
positioning response generation function unit 126 (Step S510). If the 
positioning results which satisfy the request freshness information exist (Yes in 
Step S510), the server device sets a value of 1 to a variable of j (Step S514), and 
proceeds to the positioning result selection processing S517. 

If the positioning results which satisfy the request freshness information 
do not exist (No in Step S510), the server device 102 ensures that the freshness 
request class information exists through the positioning response generation 
function unit 126 (Step S5 1 1) . If the freshness request class information does 
not exist (No in Step S511), the server device 102 sets a value of 2 to a variable 

30 



31 



05 04 /27 WED 22:43 FAX 03 3402 4660 



i^ - YOUN^TBOMPSbN @ 032 



of j (Step S515), and proceeds to the positioning result selection processing 
S517. 

If the freshness request class information exists (Yes in Step S511), the 
server device 102 checks the freshness request class (Step S512). If the 
freshness request class is the third class ("Assured"), (Yes in Step S512), the 
server device 102 activates the positioning processing of the positioning 
function unit 121 in order to obtain the positioning results through the 
positioning response generation function unit 126 (Step S519). The 
positioning function unit 121 measures the position of the mobile station 103 
which is a positioning target, and notifies the results to the positioning response 
generation function unit 126, as well as stores them in the storage function unit 
123 to utilize for later positioning requests to the same mobile stations 103. 
Note that positioning of the mobile station 103 is earned out using one or more 
positioning systems. If the positioning is carried out using a plurality of 
positioning systems, a plurality of positioning results may be obtained. 

If the freshness request class is not the third class ("Assured"), (No in 
Step S512), the server device 102 ensures that the freshness request class is the 
fourth class ("Best Effort"), (Step S513). If the freshness request class is the 
fourth class ("Best Effort"), (Yes in Step 513), the server device 102 sets a value 
of 3 to a variable of j (Step S516), and proceeds to the positioning result 

selection processing S517. 

If the freshness request class is not even the fourth class ("Best Effort"), 
(No in Step S513), the positioning response generation function unit 126 notifies 
an error to the client device 101 through the response transmission function unit 
125 (Step S307) to complete the processing. 

Here, if the freshness request class information does not exist (No in Step 
S511), or the freshness request class is not the third class ("Assured"), (No in 
Step S512), there is considered such an embodiment as that the freshness request 
class is determined as being the fourth class ("Best Effort"), and the processing 
of setting a value of 3 to a variable of j is carried out (Step S516). 

In the positioning result selection processing S517, the server device 
102 selects positioning results based on a combination of the variable of i and 
the variable of j which are the results of the processing as shown hereinbefore, 
and transmits them to the client device 101. 

While in the processing of FIG 7 to FIG 9, an embodiment in which the 
processing based on the positioning accuracy (Step S501 to Step S508) is carried 
out prior to the processing based on the positioning freshness (Step 509 to Step 
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516) has been shown, there are considered an embodiment in which the 
processing based on the positioning freshness is first carried out, and an 
embodiment in which both of the processing are concurrently processed. 

Next, the positioning result selection processing in Step S517 of FIG 9 
will be described in detail. FIG 10 shows an example of a control table 
referred in the positioning result selection processing S517. The positioning 
response generation function unit 126 of the server device is provided with such 
a control table, and refers to the control table based on a combination of settings 
of the variable i and the variable j to determine the positioning result selection 
processing. Hereinafter, a description will be given of what positioning result 
selection processing is carried out in accordance with the combination of 
settings of the variable i and the variable j. 

If the variable i is 1, and the variable j is 1, the server device 102 selects 
positioning results which satisfy both of the requested accuracy and the 
requested freshness from the past positioning results of the mobile station 103 
which is a positioning target stored in the storage function unit 123 to notify to 
the client device 101 (Number 5-1), 

If the variable i is 1, and the variable j is 2, the server device 102 selects 
positioning results which satisfy the requested accuracy from the past 
positioning results of the mobile station 103 which is a positioning target stored 
in the storage function unit 123 to notify to the client device 101 (Number 5-2), 

If the variable i is 1, and the variable j is 3, the server device 102 selects 
positioning results which are as close to the requested freshness in positioning 
results which satisfy the requested accuracy as possible, from the past 
positioning results of the mobile station 103 which is a positioning target stored 
in the storage function unit 123 to notify to the client device 101 (Number 5-3). 

If the variable i is 2, and the variable j is 1, the server device 102 selects 
positioning results which satisfy the requested freshness from the past 
positioning results of the mobile station 103 which is a positioning target stored 
in the storage function unit 123 to notify to the client device 101 (Number 5-4). 

If the variable i is 2, and the variable j is 2, the server device 102 selects 
arbitrary positioning results from the past positioning results of the mobile 
station 103 which is a positioning target stored in the storage function unit 123 
to notify to the client device 101 (Number 5-5). 

If the variable i is 2, and the variable j is 3, the server device 102 selects 
positioning results which are as close to the requested freshness as possible from 
the past positioning results of the mobile station 103 which is a positioning 
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target stored in the storage function unit 123 to notify to the client device 101 
(Number 5-6). 

If the variable i is 3, and the variable j is 1, the server device 102 selects 
positioning results which are as close to the requested accuracy in positioning 
results which satisfy the requested freshness as possible, from the past 
positioning results of the mobile station 103 which is a positioning target stored 
in the storage function unit 123 to notify to the client device 101 (Number 5-7). 

If the variable i is 3, and the variable j is 2, the server device 102 selects 
positioning results which are close to the requested accuracy from the past 
positioning results of the mobile station 103 which is a positioning target stored 
in the storage function unit 123 to notify to the client device 101 (Number 5-8). 

If the variable i is 3, and the variable j is 3, the server device 102 selects 
positioning results which are as close to the requested accuracy and the 
requested freshness as possible from the past positioning results of the mobile 
station 103 which is a positioning target stored in the storage function unit 123 
to notify to the client device 101 (Number 5-9). 

Here, when there is a plurality of positioning results which satisfy each 
condition ranging from number 5-1 to number 5-9, considered are a method of 
selecting arbitrary positioning results, a method of selecting positioning results 
with new positioning freshness, a method of selecting positioning results with 
high positioning accuracy, and a method of selecting in favor of information 
with higher priority based on priority information showing whether positioning 
accuracy or positioning freshness is prioritized. Here, the priority information 
employs the one transmitted by a client device 601 together with a positioning 
request. 

If the processing shown in FIG 7 to FIG 9 has resulted in transmission 
of the past positioning results to the client device 101, the server device 102 
transmits the selected past positioning results to the client device 101 to 
complete the processing. If the processing shown in FIG 7 to FIG 9 has 
resulted in notification of an error to the client device 101, the server device 102 
notifies the error to the client device 101 to complete the processing. 

In the meantime, if the processing shown in FIG 7 to FIG 9 has resulted 
in execution of positioning processing, the server device 102 executes the 
positioning processing for obtaining the position of the mobile station 103 which 
is a positioning target through the positioning function unit 121. If this 
positioning processing has resulted in failure to obtain the position of the mobile 
station 103 by the failure of the positioning processing, the server device 102 
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notifies an error to the client device 101 through the response transmission 
function unit 125. Additionally, if this positioning processing has resulted in 
success in positioning of the mobile station 103 which is a positioning target to 
obtain the positioning results of the mobile station 103, the server device 102 
determines whether the obtained positioning results satisfy the request condition 
of the client device 101 through the positioning response generation function 
unit 126. 

FIG 11 to FIG 13 show examples of the flows of processing for 
determining whether positioning results obtained in new positioning processing 
satisfy the request condition of the client device 101, and selecting the 
positioning results based on the positioning accuracy and the positioning 
freshness. Although these flows are almost the same as those of the processing 
in FIG 7 to FIG 9, they differ in detail in that selection targets are not the past 
positioning results, but the new positioning results obtained this time, and in that 
if the accuracy request class is the first class, and accuracy positioning results 
which satisfy the request accuracy are not obtained, or if the accuracy request 
class is the third class, and freshness positioning results which satisfy the request 
freshness are not obtained, an error is notified to the client device 101. 
Hereinafter, the operation will be described along the flows of FIG 11 to FIG 
13. 

The server device 102 first ensures that the request accuracy information 
exists in the positioning request from the client device 101 through the 
positioning response generation function unit 126 (Step S601). If the request 
accuracy information does not exist (No in Step S601), the server device 102 
sets a value of 2 to a variable of i (Step S607), and then proceeds to the 
processing of FIG 12. 

If the request accuracy information exists (Yes in Step S601), the server 
device 102 ensures that positioning results which are capable of satisfying the 
request accuracy information exist in the positioning results in question through 
the positioning response generation function unit 126 (Step S602). If the 
positioning results which satisfy the request accuracy information exist (Yes in 
Step S602), the server device 102 sets a value of 1 to a variable of i (Step S606), 
and proceeds to the processing of FIG 12. 

If the positioning results which satisfy the request accuracy information 
do not exist (No in Step S602), the server device 102 ensures that the accuracy 
request class information exists through the positioning response generation 
function unit 126 (Step S603). If the accuracy request class information does 
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not exist (No in Step S603), the server device 102 sets a value of 2 to a 
variable of i (Step S607), and proceeds to the processing of Fia 12. 

If the accuracy request class information exists (Yes in Step S603), the 
server device 102 checks the accuracy request class (Step S604). If the 
accuracy request class is the first class ("Assured"), (Yes, in Step S604), the 
positioning response generation function unit 126 notifies an error to the client 
device 101 through the response transmission function unit 125 (Step S618) to 
complete the processing. 

If the accuracy request class is not the first class ("Assured"), (No in 
Step S604), the server device 102 ensures that the accuracy request class is the 
second class ("Best Effort"), (Yes in Step S605). If the accuracy request class 
is the second class ("Best Effort"), (Yes in Step S605), the server device 102 sets 
a value of 3 to a variable of i (Step S608), and then proceeds to the processing of 
FIG. 12. 

If the accuracy request class is not even the second class ("Best Effort"), 
(No in Step S605), the positioning response generation function unit 126 notifies 
an error to the client device 101 through the response transmission function unit 
125 (Step S618) to complete the processing. 

Here, if the accuracy request class information does not exist (No in Step 
S603), or the accuracy request class is not the first class ("Assured"), (No in 
Step S604), there is considered such an embodiment as that the accuracy request 
class is determined as being the second class ("Best Effort"), and the processing 
of setting a value of 3 to a variable of i is carried out (Step S608). 

When proceeding to the processing of FIG 12, the following operation is 
performed. The server device 102 ensures that the request freshness 
information exists in the positioning request from the client device 101 through 
the positioning response generation function unit 126 (Step S609). If the 
request freshness information does not exist (No in Step S609), the server device 
102 sets a value of 2 to a variable of j (Step S615), and proceeds to positioning 
result selection processing S6 17. 

If the request freshness information exists (Yes in Step S609), the server 
device 102 ensures that positioning results which are capable of satisfying the 
request freshness information exist (Step S610). If the positioning results 
which satisfy the request freshness information exist (Yes in Step S610), the 
server device 102 sets a value of 1 to a variable of j (Step S614), and proceeds to 
the positioning result selection processing S617. 

If the positioning results which satisfy the request freshness information 
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do not exist (No in Step S610), the server device 102 ensures that the freshness 
request class information exists through the positioning response generation 
function unit 126 (Step S611). If the freshness request class information does 
not exist (No in Step S611), the server device 102 sets a value of 2 to a variable 
of j (Step S615), and proceeds to the positioning result selection processing 
S617. 

If the freshness request class information exists (Yes in Step S611), the 
server device 102 checks the freshness request class (Step S612). If the 
freshness request class is the third class ("Assured"), (Yes in Step S612), the 
positioning response generation function unit 126 notifies an error to the client 
device 101 through the response transmission function unit 125 (Step S618) to 
complete the processing. 

If the freshness request class is not the third class ("Assured"), (No in 
Step S612), the server device 102 ensures that the freshness request class is the 
fourth class ("Best Effort"), (Step S613). If the freshness request class is the 
fourth class ("Best Effort"), (Yes in Step 613), the server device 102 sets a value 
of 3 to a variable of j (Step S616), and proceeds to the positioning result 
selection processing S617. 

If the freshness request class is not even the fourth class ("Best Effort"), 
(No in Step S613), the positioning response generation function unit 126 notifies 
an error to the client device 101 through the response transmission function unit 
125 (Step S618) to complete the processing. 

Here, if the freshness request class information does not exist (No in Step 
S611), or the freshness request class is not the third class ("Assured"), (No in 
Step S612), there is considered such an embodiment as that the freshness request 
class is determined as being the fourth class ("Best Effort"), and the processing 
of setting a value of 3 to a variable of j is carried out (Step S616). 

In the positioning result selection processing S617, the server device 
102 selects positioning results based on a combination of the variable of i and 
the variable of j which are the results of the processing as shown in FIG 11 and 
FIG 12, and transmits them to the client device 101. 

While in the processing of FIG 11 to FIG 13, an embodiment in which 
the processing based on the positioning accuracy (Step S601 to Step S608) is 
carried out prior to the processing based on the positioning freshness (Step 609 
to Step 616) has been shown, there are considered an embodiment in which the 
processing based on the positioning freshness is first carried out, and an 
embodiment in which both of the processing are concurrently processed. 
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The positioning result selection processing in Step S617 of FIG 13 
refers to the same control table as that shown in FIG 10 to determine the 
positioning result selection processing. Hereinafter, a description will be given 
of what positioning result selection processing is carried out according to the 
combination of settings of the variable i and the variable j. 

If the variable i is 1, and the variable j is 1, the server device 102 selects 
positioning results which satisfy both of the requested accuracy and the 
requested freshness from the positioning results of the mobile station 103 which 
is a positioning target, obtained in this positioning processing to notify to the 
client device 101 (Number 5-1). 

If the variable i is 1, and the variable j is 2, the server device 102 selects 
positioning results which satisfy the requested accuracy from the positioning 
results of the mobile station 103 which is a positioning target, obtained in this 
positioning processing to notify to the client device 101 (Number 5-2). 

If the variable i is 1, and the variable j is 3, the server device 102 selects 
positioning results which are as close to the requested freshness in positioning 
results which satisfy the requested accuracy as possible from the positioning 
results of the mobile station 103 which is a positioning target, obtained in this 
positioning processing to notify to the client device 101 (Number 5-3). 

If the variable i is 2, and the variable j is 1, the server device 102 selects 
positioning results which satisfy the requested freshness from the positioning 
results of the mobile station 103 which is a positioning target, obtained in this 
positioning processing to notify to the client device 101 (Number 5-4). 

If the variable i is 2, and the variable j is 2, the server device 102 selects 
arbitrary positioning results from the positioning results of the mobile station 
103 which is a positioning target, obtained in this positioning processing to 
notify to the client device 101 (Number 5-5). 

If the variable i is 2, and the variable j is 3, the server device 102 selects 
positioning results which are as close to the requested freshness as possible from 
the positioning results of the mobile station 103 which is a positioning target, 
obtained in this positioning processing to notify to the client device 101 
(Number 5-6). 

If the variable i is 3 y and the variable j is 1, the server device 102 selects • - - - - - 
positioning results which are as close to the requested accuracy in positioning 
results which satisfy the requested freshness as possible, from the positioning 
results of the mobile station 103 which is a positioning target, obtained in this 
positioning processing to notify to the client device 101 (Number 5-7). 
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If the variable i is 3, and the variable j is 2, the server device 102 selects 
positioning results which are close to the requested accuracy from the 
positioning results of the mobile station 103 which is a positioning target, 
obtained in this positioning processing to notify to the client device 101 
(Number 5-8). 

If the variable i is 3, and the variable j is 3, the server device 102 selects 
positioning results which are as close to the requested accuracy and the 
requested freshness as possible from the positioning results of the mobile station 
103 which is a positioning target, obtained in this positioning processing to 
notify to the client device 101 (Number 5-9). 

Here, when there is a plurality of positioning results which satisfy each 
condition ranging from number 5-1 to number 5-9, considered are a method of 
selecting arbitrary positioning results, a method of selecting positioning results 
with new positioning freshness, a method of selecting positioning results with 
high positioning accuracy, and a method of selecting in favor of information 
with higher priority based on priority information showing whether positioning 
accuracy or positioning freshness is prioritized, as described in the positioning 
result selection processing S5 17 of FIG. 9. 

The above operation is the operation when the positioning request from 
the client device 101 may respond the past positioning results. However, if the 
positioning request does not desire to respond the past positioning results, the 
server device 102 carries out no processing of FIG 7 to FIG 9, and rapidly 
activates the positioning processing of the positioning function unit 121 from the 
positioning response generation function unit 126. And, if this positioning 
processing has resulted in failure to obtain the position of the mobile station 103 
by the failure of the positioning processing, the server device 102 notifies an 
error to the client device 101 through the response transmission function unit 
125. Additionally, if the positioning processing has resulted in success in 
positioning of the mobile station 103 which is a positioning target, the server 
device 102 executes the processing shown in FIG 11 to FIG 13, determines 
whether the obtained positioning results satisfy the request condition of the 
client device 101, and notify a response tailored to the determined results to the 
client device 101. 

(Second Embodiment of the Present Invention) 

A second embodiment of the present invention differs from the 
above-described first embodiment in the following descriptions, but otherwise is 
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the same as the first embodiment. The difference will be described hereinafter. 

Referring to FIG 14, the server device 102 further has the storage 
function unit 123. The storage function unit 123 previously registers client 
information 127 containing each information of the request positioning accuracy 
information, the positioning accuracy request class information, the request 
positioning freshness information, the positioning freshness request class 
information, and the priority information showing whether the positioning 
accuracy or the positioning freshness is prioritized by associating with a client 
identifier of the client device 101. Upon generating a response of the 
positioning request received from the client device 101, the positioning response 
generation function unit 126 of the server device 102 is configured so as to 
search the client information 127 using the client identifier specified in the 
positioning request as a clue to use the request positioning accuracy information, 
the positioning accuracy request class information, the request positioning 
freshness information, the positioning freshness request class information, and 
the priority information that the client device 101 has previously registered. 

Here, there is considered a modification in which part of information 
alone, such as the request positioning accuracy information and its request class 
information alone, or the request freshness information and its request class 
information alone, or the request positioning accuracy information alone, or the 
request positioning freshness information alone j$ registered, except that all of 
the request positioning accuracy information, the positioning accuracy request 
class information, the request positioning freshness information, the positioning 
freshness request class information, and the priority information are registered in 
the client information 127. In this case, unregistered parameters are 
determined as not being specified. 

According to the present embodiment, the client device 101 eliminates 
the necessity of containing the request positioning accuracy information, the 
positioning accuracy request class information, the request positioning freshness 
information, the positioning freshness request class information and the priority 
information in a positioning request message. 

(Third Embodiment of the Present Embodiment) 

A third embodiment of the present invention differs from the 
above-described first embodiment in the following descriptions, but otherwise is 
the same as the first embodiment. The difference will be described below. 

Referring to FIG 15, the server device 102 further has the storage 
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function unit 123. The storage function unit 123 previously registers the client 
information 127 containing each information of the request positioning accuracy 
information, the positioning accuracy request class information, the request 
positioning freshness information, the positioning freshness request class 
information, and the priority information showing whether the positioning 
accuracy or the positioning freshness is prioritized by associating with the client 
identifier of the client device 101. Furthermore, a merge function unit 128 is 
provided between the positioning request receiving function unit 124 and the 
positioning response generation function unit 126, 

When the merge function unit 128 receives the positioning request of the 
client device 101 from the positioning request receiving function unit 124, and 
the positioning request specifies all of the request positioning accuracy 
information, the positioning accuracy request class information, the request 
positioning freshness information, the positioning freshness request class 
information, and the priority information, the merge function unit 128 transfers 
the received positioning request directly to the positioning response generation 
function unit 126, If any of the information should not be specified, the merge 
function unit 128 searches the client information 127 using the client identifier 
specified in the positioning request as a clue, and adds the registered values of 
the parameters not specified in the positioning request among the request 
positioning accuracy information, the positioning accuracy request class 
information, the request positioning freshness information, the positioning 
freshness request class information, and the priority information that the client 
device 101 has previously registered to the positioning request to transfer to the 
positioning response generation function unit 126. 

Here, there is considered a modification in which a part of parameters 
alone, such as the request positioning accuracy information and its request class 
information alone, or the request positioning freshness information and its 
request class information alone, or the request positioning accuracy information 
alone, or the request positioning freshness information alone is registered, in 
place of registering all parameters of the request positioning accuracy 
information, the positioning accuracy request class information, the request 
positioning freshness information, the positioning freshness request class 
information, and the priority information in the client information 127. If the 
parameters not registered in the client information 127 are not also specified in 
the positioning request, the parameters are processed as being nonexistent. 

According to the present embodiment, if the client device 101 specifies 
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the request positioning accuracy information, the positioning accuracy request 
class information, the request positioning freshness information, the positioning 
freshness request class information, and the priority information in a positioning 
request message, the specified one is used, and for the one not specified in the 
positioning request message, the one previously registered in the client 
information 127 is used. Thus, if using the same information as the request 
positioning accuracy information, the positioning accuracy request class 
information, the request positioning freshness information, the positioning 
freshness request class information, and the priority information that the client 
device 101 has previously registered, the client device 101 eliminates the 
necessity of containing the information in a positioning request message. In 
addition, if different parameters from those previously registered are specified in 
the positioning request, the parameters specified in the positioning request are 
prioritized, so that a positioning request using different parameters from the 
registered values is also made possible. 

(Fourth Embodiment of the Present Invention) 

Referring to FIG. 16, a mobile communication network according to a 
fourth embodiment of the present invention includes a plurality of node devices, 
such as one or more client devices 601, one or more GMLC devices 602 which 
are gateway devices receiving positioning requests from the client devices 601 
in the mobile communication network, one or more UE devices 606 which are 
mobile stations to become positioning targets, one or more Node-B devices 
(base station devices) 605 which are the base stations communicating with the 
UE devices by radio, one or more RNC devices 604 which manage one or more 
Node-B devices 605, one or more SGSN/MSC devices 603 which manage a 
Regional Area Network (RAN) comprised of one or more RNC devices 604 and 
Node-B devices 605, and one or more HLR/HSS devices 607 which are mobile 
station database holding information of the SGSN/MSC devices 603 which 
manage the Regional Area Network (RAN) to which each UE device 606 is 
connected. 

Referring to FIG 17, the client device 601 has a transmission function 
unit 611 which transmits a positioning request to the GMLC device 602, and a 
receiving function unit 612 which receives a response to the transmitted 
positioning request from the GMLC device 602, 

The GMLC device 602 has a positioning request function unit 621 which 
transmits a positioning request to the UE device 606 which is a positioning 
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target to the SGSN/MSC device 603, a storage function unit 624 which stores 
past positioning results 622 of the UE device 606 whose position has been 
measured and privacy setting information 623 of the UE device 606, a 
positioning request confirmation function unit 625 which receives the 
positioning request from the client device 101 to perform privacy-check, and the 
like, a response transmission function unit 626 which transmits a response to the 
positioning request to the client device 601, and a positioning response 
generation function unit 627 which generates the response to the positioning 
request accepted by the positioning request confirmation function unit 625. 

The SGSN/MSC device 603 has a transfer function unit 631 which 
receives the positioning request from the GMLC 602 to transfer to the RNC 
device 604, and which receives a response to the transferred positioning request 
from the RNC device 604 to transfer to the GMLC device 602. 

The RNC 604 has a positioning request receiving function unit 641 
which receives the positioning request from the SGSN/MSC 603, a positioning 
function unit 642 which measures the position of the UE device 606, and a 
response transmission function unit 643 which transmits positioning results by 
the positioning function unit 642 to the SGSN/MSC 603. 

The positioning function unit 642 of the RNC 604 measures the position 
of the UE device 606 in at least one positioning system. A typical example of 
the positioning systems includes Cell ID positioning, OTDOA positioning, 
assistant type positioning (A-GPS positioning), but is not necessarily limited to 
these. 

A positioning request message transmitted from the transmission 
function unit 611 of the client device 601 contains a terminal identifier for 
identifying the UE device 606 which is a positioning target, such as a telephone 
number and a terminal ID, accuracy information of position information that the 
client device 601 requests (request positioning accuracy information), 
positioning accuracy request class information, freshness information of the 
position information that the client device 601 requests (request positioning 
freshness information), positioning freshness request class information, a 
positioning type showing whether past positioning positions may be used for a 
response, a client identifier which uniquely identifies its own client device 601, 
and other necessary information. 

It is considered that the accuracy of the position information is defined as 
the radius of a circle which covers a region with the possibility of existence of 
the UE device centering around the point indicated by the position information 
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getting as a response. It is considered that the freshness of the position 
information is expressed in absolute time notation such as being at what second 
of what minute of what hour of what day of what year, and expressed in relative 
time of the clock time when the current time such as being before what second 
of what minute of what hour, and positioning results have been obtained. 

The positioning accuracy request class information is the information 
which shows the degree of request of the positioning accuracy specified in the 
request positioning accuracy information. In the present embodiment, there are 
two types of first class ("Assured") which notifies positioning results which do 
not fail to satisfy the requested positioning accuracy, and which requests to 
notify an error, if the positioning results which satisfy the request do not exist, 
and second class ("Best effort") which requests to notify the positioning results 
which are closest to the requested positioning accuracy, if the requested 
positioning accuracy is not satisfied. Note that the positioning accuracy 
request class information has only the first class ("Assured"), and that if the 
positioning accuracy request class information is not specified, an alternative 
method of interpreting as meaning that the second class ("Best effort") has been 
specified may be considered. 

Similarly, the positioning freshness request class information is the 
information which shows the degree of request of the positioning freshness 
specified in the request positioning freshness information. In the present 
embodiment, there are two types of third class ("Assured") which notifies 
positioning results which do not fail to satisfy the requested positioning 
freshness, and which requests to notify an error, if the positioning results which 
satisfy the request do not exist, and fourth class ("Best effort") which requests to 
notify the positioning results which are closest to the requested positioning 
freshness, if the requested positioning freshness is not satisfied* Note that the 
positioning freshness request class information has only the third class 
("Assured"), and that if the positioning freshness request class information is not 
specified, an alternative method of interpreting as meaning that the fourth class 
("Best effort") has been specified may be considered. 

The positioning results 622 stored in the storage function unit 624 of the 
GMLC device 602 contain each information of the terminal identifier of the UE 
device 606 having come into a positioning target, the position of the UE device 
606 subjected to measurement, positioning time and day, and the positioning 
accuracy. The positioning response generation function unit 627 analyzes the 
positioning request accepted by the positioning request receiving function unit 
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625, and, in the case of a positioning type which approves any past positions, 
utilizes available past positioning results as long as they are stored in the storage 
function unit 624 to generate a response. If the available past positioning 
results do not exist, the positioning response generation function unit 627 
transmits a positioning request from the positioning request function unit 621, 
and generates a response from positioning results to this positioning request. 
In addition, when a positioning request is in a positioning type not using the past 
positions, the positioning response generation function unit 627 transmits the 
positioning request from the positioning request function unit 621 to generate a 
response from positioning results to this positioning request. In each case, 
the positioning response generation function unit 627 generates a response in 
accordance with the request positioning accuracy information, the positioning 
accuracy request class information, the request positioning freshness 
information, and the positioning freshness request class information which are 
specified in the positioning request. The generated response is sent to the 
client device 601 which is a positioning request source through the response 
transmission function unit 626. 

FIG 18 shows the flow of a message which is sent and received between 
processing in each node in the mobile communication network and each node 
therein according to the present embodiment. Referring to FIG. 18, the client 
device 601 transmits a positioning request to the GMLC device 602 through the 
transmission function unit 611 (Step 1 in FIG 18). The GMLC device 602 
which has received the positioning request from the client devices 601 performs 
an authentication, and the like of the client device 601 based on the client 
information held by its own nodes, as necessary, through the positioning request 
confirmation function unit 625 to determine whether to accept or not the 
positioning request from the client device 601. If the positioning request from 
the client device 601 is accepted, the GMLC device 602 refers to the privacy 
setting information 623 of the UE device 606 which is a positioning target from 
the storage function unit 624 through the positioning request confirmation 
function unit 625 to determine whether the UE device 606 should accept the 
positioning request (Step 2 in FIG 18). The privacy setting information 623 
referred here includes information showing whether the positioning request from 
the client device which is a request source should be accepted, whether the 
position information of the requested accuracy may be passed to the client 
device 601, and whether the position information of the requested freshness may 
be passed to the client device 601. If the GMLC device determines the 
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positioning request unacceptable, the positioning request confirmation function 
unit 625 notifies an error to the client device 601 through the response 
transmission function unit 626. 

On the other hand, if determining the positioning request acceptable, the 
GMLC device 602 ensures that the positioning request from the client device 
601 may respond the past positioning results through the positioning response 
generation function unit 627, checks to see that the past positioning results of the 
UE device 606 which is a positioning target are held in the storage function unit 
624, if the past positioning results are acceptable, and determines whether 
positioning results which satisfy a request condition of the client device 601 
exist in the past positioning results, if the past positioning results are held (Step 
3 in FIG 18). The processing in Step 3 of FIG 18 provides a wide variety of 
processing depending on a request condition of the client device 601 and the 
ability of the GMLC device 602. Hereinafter, the operation of the present 
embodiment will be described by dividing into an embodiment in which to 
generate a response based on the positioning accuracy, an embodiment in which 
to generate a response based on the positioning freshness, and an embodiment in 
which to generate a response based on the positioning accuracy and the 
positioning freshness. 

(1) Embodiment in which to generate a response based on 
the positioning accuracy 

The processing flow of FIG 3 may be applied to the processing when the 
GMLC device 602 uses the past positioning results to generate a response based 
on the positioning accuracy. First, the GMLC device 602 ensures that the 
request accuracy information exists in the positioning request from the client 
device 601 through the positioning response generation function unit 627 (Step 
S101). If the request accuracy information does not exist (No in Step S101), 
the GMLC device 602 selects the past positioning results of the UE device 606 
stored in the storage function unit 624, and responds to the client devices 601 
through the response transmission function unit 626 (Step 106). It is 
considered that a method of selecting the positioning results in Step SI 06 
includes a method of selecting the positioning results with the highest accuracy, 
and a method of selecting the most up-to-date positioning results. 

If the request accuracy information exists (Yes in Step S101), the GMLC 
device 602 ensures that positioning results which are capable of satisfying the 
request accuracy information exist in the past positioning results through the 
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positioning response generation function unit 627 (Step S102). If the 
positioning results which satisfy the request accuracy information exist (Yes in 
Step S102), the GMLC device 602 selects the positioning results which satisfy 
the request accuracy information from the past positioning results, and responds 
to the client device 601 through the response transmission function unit 626 
(Step SI 08). It is considered that a method of selecting the positioning results 
in Step SI 08 includes a method of selecting the positioning results with the 
highest accuracy, and a method of selecting the most up-to-date positioning 
results, from the positioning results which satisfy the request accuracy 
information. 

If the positioning results which satisfy the request accuracy information 
do not exist (No in Step S102), the GMLC device 602 ensures that the accuracy 
request class information exists through the positioning response generation 
function unit 627 (Step S103). If the accuracy request class information does 
not exist (No in Step S103), the GMLC device 602 selects positioning results to 
be responded from the past positioning results to respond to the client device 
601 (Step S106). It is considered that a method of selecting the positioning 
results in Step S106 includes a method of selecting the positioning results with 
the highest accuracy, and a method of selecting the most up-to-date positioning 
results. 

If the accuracy request class information exists (Yes in Step S103), the 
GMLC device 602 checks the accuracy request class (Step S104). If the 
accuracy request class is the first class ("Assured"), (Yes in Step S104), the 
GMLC device 602 activates the positioning processing in order to obtain the 
, positioning results through the positioning response generation function unit 627 
(StepSllO). 

If the accuracy request class is not the first class ("Assured),(No in Step 
SI 04), the GMLC device 602 ensures that the accuracy request class is the 
second class ("Best Effort"), (Step S105). If the accuracy request class is the 
second class ("Best Effort"), (Yes in Step Si 05), the GMLC device 602 selects 
the positioning results with the highest positioning accuracy from the past 
positioning results through the positioning response generation function unit 627, 
and responds to the client device 601 through the response transmission function 
unit 626 (Step S 109). 

If the accuracy request class is not even the second class ("Best Effort"), 
(No in Step S105), the positioning response generation function unit 627 notifies 
an error to the client device 601 through the response transmission function unit 
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626 (Step S107). 

Here, if the accuracy request class information does not exist (No in Step 
S103), or the accuracy request class is not the first class ("Assured"). (No in 
Step S104), there is considered such an embodiment as that the accuracy request 
class is determined as being the second class ("Best Effort"), and the positioning 
results with the highest positioning accuracy are selected from the past 
positioning results to carry out the processing of responding to the client device 
601 (Step S109). 

If the processing shown in FIG 3 has resulted in transmission of the past 
positioning results to the client device 601, the GMLC device 602 transmits the 
selected past positioning results to the client device 601 through the response 
transmission function unit 626 to complete the processing. If the processing 
shown in FIG 3 has resulted in notification of an error to the client device 601 , 
the GMLC device 602 notifies the error to the client device 601 through the 
response transmission function unit 626 to complete the processing. 

On the other hand, if the processing shown in FIG 3 has resulted in 
execution of positioning processing, the GMLC device 602 performs the 
positioning processing for obtaining the position of the UE device 606 in 
cooperation with the HLR/HSS device 607, the SGSN/MSC device 603, the 
RNC device 604, the Node-B device 605, the UE device 606, and necessary 
communication devices in other networks (Step 4 to Step 10 in FIG 18). In the 
process of this positioning processing, if the position of the UE device 606 is not 
obtained, the GMLC device 602 notifies an error to the client device 601. The 
GMLC device 602 which has obtained the positioning results in Step 10 of FIG 
18 stores the obtained positioning results in the storage function unit 624 
through the positioning request function unit 621, as well as determines whether 
the obtained positioning results satisfy the request condition of the client device 

601 through the positioning response generation function unit 627 (Step 11 in 
FIG 18). 

The processing flow shown in FIG 4 may be applied to the processing 
for determining whether positioning results obtained in new positioning 
processing satisfy the request condition of the client device 601, and selecting 
the positioning results based on the positioning accuracy. The GMLC device 

602 first ensures that the request accuracy information exists in the positioning 
request from the client device 601 through the positioning response generation 
function unit 627 (Step S201). If the request accuracy information does not 
exist (No in Step S201), the GMLC device 602 selects positioning results from 
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the positioning results obtained this time, and responds to the client device 601 
through the response transmission function unit 626 (Step S206), It is 
considered that a method of selecting the positioning results in Step S206 
includes a method of selecting the positioning results with the highest accuracy, 
and a method of selecting the most up-to-date positioning results. 

If the request accuracy information exists (Yes in Step S201), the GMLC 
device 602 ensures that positioning results which are capable of satisfying the 
request accuracy information exist through the positioning response generation 
function unit 627 (Step S202). If the positioning results which satisfy the 
request accuracy information exist (Yes in Step S202), the GMLC device 602 
selects the positioning results which satisfy the request accuracy information, 
and responds to the client device 601 through the response transmission function 
unit 626 (Step 208). It is considered that a method of selecting the positioning 
results in Step S208 includes a method of selecting the positioning results with 
the highest accuracy, and a method of selecting the most up-to-date positioning 
results, from the positioning results which satisfy the request accuracy 
information. 

If the positioning results which satisfy the request accuracy information 
do not exist (No in Step S202), the GMLC device 602 ensures that the accuracy 
request class information exists through the positioning response generation 
function unit 627 (Step S203). If the accuracy request class information does 
not exist (No in Step S203), the GMLC device 602 selects the positioning results, 
and responds to the client device 601 through the positioning response 
transmission function unit 626 (Step S206). It is considered that a method of 
selecting the positioning results in Step S206 includes a method of selecting the 
positioning results with the highest accuracy, and a method of selecting the most 
up-to-date positioning results. 

If the accuracy request class information exists (Yes in Step S203), the 
GMLC device 602 checks the accuracy request class through the positioning 
response generation function unit 627 (Step 204). If the accuracy request class 
is the first class ("Assured"), (Yes in Step S204), the positioning response 
generation function unit 627 notifies an error to the client device 601 through 
the response transmission function unit 626 (Step 207). If the accuracy request 
class is not the first class ("Assured), (No in Step S204), the GMLC device 
ensures that the accuracy request class is the second class ("Best Effort"), (Step 
S205). If the accuracy request class is the second class ("Best Effort"), (Yes in 
Step S205), the GMLC device 602 selects the positioning results with the 
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highest positioning accuracy through the positioning response generation 
function unit 627, and responds to the client device 601 through the response 
transmission function unit 626 (Step 209). 

If the accuracy request class is not even the second class ("Best Effort"), 
(No in Step S205), the GMLC device 602 notifies an error to the client device 
601 through the response transmission function unit 626 (Step S207). 

Here, if the accuracy request class information does not exist (No in Step 
S203), or the accuracy request class is not the first class ("Assured"), (No in 
Step S204), there is considered such a modification as that the accuracy request 
class is determined as being the second class ("Best Effort"), and the positioning 
results with the highest positioning accuracy are selected to carry out the 
processing of responding to the client device 601 (Step S209). 

The above operation is the operation when the positioning request from 
the client device 601 may respond the past positioning results. However, if the 
positioning request does not desire to respond the past positioning results, the 
GMLC device 602 carries out no processing of FIG 3, and activates the 
positioning request function unit 621 to rapidly start the positioning processing 
through the positioning response generation function unit 627. And, if this 
positioning processing has resulted in failure to obtain the position of the UE 
device 606 by the failure of the positioning processing, the GMLC device 602 
notifies an error to the client device 601 through the response transmission 
function unit 626* Additionally, if the positioning processing has resulted in 
success in positioning of the UE device 606 which is a positioning target to 
obtain the positioning results of the UE device 606, the GMLC device 602 
executes the processing shown in FIG 4, determines whether the obtained 
positioning results satisfy the request condition of the client device 601, and 
notifies a response tailored to the determined results to the client device 60.1. 

(2) Embodiment in which to generate a response based on the positioning 
freshness 

The processing flow of FIG 5 may be applied to the processing when the 
GMLC device 602 uses the past positioning results to generate a response based 
on the positioning freshness. First, the GMLC device 602 ensures that the 
request freshness information exists in the positioning request from the client 
device 601 through the positioning response generation function unit 627 (Step 
S301). If the request freshness information does not exist (No in Step S301), 
the GMLC device 602 selects the past positioning results of the UE device 606 
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stored in the storage function unit 624, and responds to the client device 601 
through the response transmission function unit 626 (Step S306). It is 
considered that a method of selecting the positioning results in Step S306 
includes a method of selecting the positioning results with the highest accuracy, 
and a method of selecting the most up-to-date positioning results. 

If the request freshness information exists (Yes in Step S301), the GMLC 
device ensures that positioning results which are capable of satisfying the 
request freshness information exist in the past positioning results through the 
positioning response generation function unit 627 (Step S302). If the 
positioning results which satisfy the request freshness information exist (Yes in 
Step S302), the GMLC device 602 selects the positioning results which satisfy 
the request freshness information from the past positioning results, and responds 
to the client device 601 through the response transmission function unit 626 
(Step S308). It is considered that a method of selecting the positioning results 
in Step S308 includes a method of selecting the positioning results with the 
highest accuracy, and a method of selecting the most up-to-date positioning 
results, from the positioning results which satisfy the request freshness 
information. 

If the positioning results which satisfy the request freshness information 
do not exist (No in Step S302), the GMLC device 602 ensures that the freshness 
request class information exists through the positioning response generation 
function unit 627 (Step S303). If the freshness request class information does 
not exist (No in Step S303), the GMLC device selects positioning results to be 
responded from the past positioning results to respond to the client device 601 
(Step S306). It is considered that a method of selecting the positioning results 
in Step S306 includes a method of selecting the positioning results with the 
highest freshness, and a method of selecting the most up-to-date positioning 
results. 

If the freshness request class information exists (Yes in Step S303), the 
GMLC device 602 checks the freshness request class (Step S304). If the 
freshness request class is the third class ("Assured"), (Yes in Step S304), the 
GMLC device 602 activates the positioning processing in order to obtain the 
positioning results through the positioning response generation function unit 627 
(Step S3 10). 

If the freshness request class is not the third class ("Assured"), (No in 
Step S304), the GMLC device 602 ensures that the freshness request class is the 
fourth class ("Best Effort"), (Step S305). If the freshness request class is the 
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fourth class ("Best Effort"), (Yes in Step 305), the GMLC device 602 selects the 
positioning results with the newest freshness from the past positioning results 
through the positioning response generation function unit 627, and responds to 
the client devices 601 through the response transmission function unit 626 (Step 
S309). 

If the freshness request class is not even the fourth class ("Best Effort"), 
(No in Step S305), the positioning response generation function unit 627 notifies 
an error to the client device 601 through the response transmission function unit 
626 (Step S307). 

Here, if the freshness request class information does not exist (No in Step 
S303), or the freshness request class is not the third class ("Assured"), (No in 
Step S304), there is considered such a modification as that the freshness request 
class is determined as being the fourth class ("Best Effort"), and the positioning 
results with the newest freshness are selected from the past positioning results to 
carry out the processing of responding to the client device 601 (Step S309). 

If the processing shown in FIG 5 has resulted in transmission of the past 
positioning results to the client devices 601, the GMLC device 602 transmits the 
selected past positioning results to the client device 601 to complete the 
processing. If the processing shown in FIG 5 has resulted in notification of an 
error to the client device 601, the GMLC device 602 notifies the error to the 
client device 601 to complete the processing. 

On the other hand, if the processing shown in FIG 5 has resulted in 
execution of positioning processing, the GMLC device 602 performs the 
positioning processing for obtaining the position of the UE device 606 in 
cooperation with the HLR/HSS device 607, the SGSN/MSC device 603, the 
RNC device 604, the Node-B device 605, the UE device 606, and necessary 
communication devices in other networks (Step 4 to Step 10 in FIG 18). In the 
process of this positioning processing, if the position of the UE device 606 is not 
obtained, the GMLC device 602 notifies an error to the client device 601. The 
GMLC device 602 which has obtained the positioning results of the UE device 
606 in Step 10 of FIG 18 stores the obtained positioning results in the storage 
function unit 624 through the positioning request function unit 621 , as well as 
determines whether the obtained positioning results satisfy the request condition 
of the client device 601 through the positioning response generation function 
unit 627 (Step 1 1 in FIG 18). 

The processing flow shown in FIG 6 may be applied to the processing 
for determining whether positioning results obtained in new positioning 
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processing satisfy the request condition of the client device 601, and selecting 
the positioning results based on the positioning freshness. The GMLC device 
602 first ensures that the request freshness information exists in the positioning 
request from the client device 601 through the positioning response generation 
function unit 627 (Step S401). If the request freshness information does not 
exist (No in Step S401), the GMLC device 602 selects positioning results from 
the positioning results obtained this time, and responds to the client device 601 
through the response transmission function unit 626 (Step S406), It is 
considered that a method of selecting the positioning results in Step S406 
includes a method of selecting the positioning results with the highest accuracy, 
and a method of selecting the most up-to-date positioning results. 

If the request freshness information exists (Yes in Step S401), the GMLC 
device 602 ensures that positioning results which are capable of satisfying the 
request freshness information exist through the positioning response generation 
function unit 627 (Step S402). If the positioning results which satisfy the 
request freshness information exist (Yes in Step S402), the GMLC device 602 
selects the positioning results which satisfy the request freshness information, 
and responds to the client device 601 through the response transmission function 
unit 626 (Step 408). It is considered that a method of selecting the positioning 
results in Step S408 includes a method of selecting the positioning results with 
the highest accuracy, and a method of selecting the most up-to-date positioning 
results, from the positioning results which satisfy the request freshness 
information. 

If the positioning results which satisfy the request freshness information 
do not exist (No in Step S402), the GMLC device 602 ensures that the freshness 
request class information exists through the positioning response generation 
function unit 627 (Step S403). If the freshness request class information does 
not exist (No in Step S403), the GMLC device 602 selects the positioning results, 
and responds to the client device 601 through the response transmission function 
unit 626 (Step S406). It is considered that a method of selecting the 
positioning results in Step S406 includes a method of selecting the positioning 
results with the newest freshness, and a method of selecting the most up-to-date 
positioning results . 

If the freshness request class information exists (Yes in Step S403), the 
GMLC device 602 checks the freshness request class through the positioning 
response generation function unit 627 (Step 404). If the freshness request class 
is the third class ("Assured"), (Yes in Step S404), the positioning response 
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generation function unit 627 notifies an error to the client device 601 through 
the response transmission function unit 626 (Step 407). 

If the freshness request class is not the third class ("Assured"), (No in 
Step S404), the GMLC device ensures that the freshness request class is the 
fourth class ("Best Effort"), (Step S405). If the freshness request class is the 
fourth class ("Best Effort"), (Yes in Step S405), the GMLC device 602 selects 
the positioning results with the newest freshness through the positioning 
response generation function unit 627, and responds to the client device 601 
through the response transmission function unit 626 (Step 409). 

If the freshness request class is not even the fourth class ("Best Effort"), 
(No in Step S405), the GMLC device 602 notifies an error to the client device 
601 through the response transmission function unit 626 (Step 407). 

Here, if the freshness request class information does not exist (No in Step 
S403), or the freshness request class is not the third class ("Assured"), (No in 
Step S404), there is considered such an embodiment as that the freshness request 
class is determined as being the fourth class ("Best Effort"), and the positioning 
results with the newest freshness are selected to carry out the processing of 
responding to the client device 601 (Step S409). 

The above operation is the operation when the positioning request from 
the client device 601 may respond the past positioning results. However, if the 
positioning request does not desire to respond the past positioning results, the 
GMLC device 602 carries out no processing of FIG 5, and activates the 
positioning request function unit 621 to rapidly start the positioning processing 
through the positioning response generation function unit 627. And, if this 
positioning processing has resulted in failure to obtain the position of the UE 
device 606 by the failure of the positioning processing, the GMLC device 602 
notifies an error to the client device 601 through the response transmission 
function unit 626. Additionally, if the positioning processing has resulted in 
success in positioning of the UE device 606 which is a positioning target to 
obtain the positioning results of the UE device 606, the GMLC device 602 
executes the processing shown in FIG 6, determines whether the obtained 
positioning results satisfy the request condition of the client device 601, and 
notifies a response tailored to the determined results to the client device 601 . 

(3) Embodiment in which to generate a response based on the positioning 
accuracy and the positioning freshness 

The processing flows in FIG 7 to FIG 9 may be applied to the 
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processing when the GMLC device 602 uses the past positioning results to 
generate a response based on the positioning accuracy and the positioning 
freshness. First, the GMLC device 602 ensures that the request accuracy 
information exists in the positioning request from the client device 601 through 
the positioning response generation function unit 627 (Step S501). If the 
request accuracy information does not exist (No in Step S501), the GMLC 
device 602 sets a value of 2 to a variable of i (Step S507), and proceeds to the 
processing of FIG 8. 

If the request accuracy information exists (Yes in Step S501), the GMLC 
device 602 ensures that positioning results which are capable of satisfying the 
request accuracy information exist in the past positioning results through the 
positioning response generation function unit 627 (Step S502). If the 
positioning results which satisfy the request accuracy information exist (Yes in 
Step S502), the GMLC device 602 sets a value of 1 to a variable of i (Step S506), 
and proceeds to the processing of FIG. 8. 

If the positioning results which satisfy the request accuracy information 
do not exist (No in Step S502), the GMLC device 602 ensures that the accuracy 
request class information exists through the positioning response generation 
function unit 627 (Step S503). If the accuracy request class information does 
not exist (No in Step S503), the GMLC device 602 sets a value of 2 to a variable 
of i (Step S507) 9 and proceeds to the processing of FIG. 8. 

If the accuracy request class information exists (Yes in Step S503), the 
GMLC device 602 checks the accuracy request class (Step S504). If the 
accuracy request class is the first class ("Assured")* (Yes in Step S504), the 
GMLC device 602 activates the positioning request function unit 621 in order to 
obtain the positioning results to rapidly start the positioning processing through 
the positioning response generation function unit 627 (Step S519)- 

If the accuracy request class is not the first class ("Assured),(No in Step 
S5G4), the GMLC device 602 ensures that the accuracy request class is the 
second class ("Best Effort"), (Step S505). If the accuracy request class is the 
second class ("Best Effort")* (Yes in Step S505), the GMLC device 602 sets a 
value of 3 to a variable of i (Step S508), and proceeds to the processing of HG8. 

If the accuracy request class is not even the second class ("Best Effort"), 
(No in Step S505), the positioning response generation function unit 627 notifies 
an error to the client device 601 through the response transmission function unit 
626 (Step S518) to complete the processing. 

Here, if the accuracy request class information does not exist (No in Step 
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S503), or the accuracy request class is not the first class ("Assured"), (No in 
Step S504), there is considered such a modification as that the accuracy request 
class is determined as being the second class ("Best Effort"), and the processing 
of setting a value of 3 to a variable of i is carried out (Step S508). 

When proceeding to the processing of FIG 8, the GMLC device 602 
ensures that the request freshness information exists in the positioning request 
from the client device 601 through the positioning response generation function 
unit 627 (Step S509). If the request freshness information does not exist (No in 
Step S509), the GMLC device 602 sets a value of 2 to a variable of j (Step S515), 
and proceeds to the positioning result selection processing S517. 

If the request freshness information exists (Yes in Step S509), the GMLC 
device 602 ensures that positioning results which are capable of satisfying the 
request freshness information exist in the past positioning results through the 
positioning response generation function unit 627 (Step S510). If the 
positioning results which satisfy the request freshness information exist (Yes in 
Step S510), the GMLC device 602 sets a value of 1 to a variable of j (Step 
S5 14), and proceeds to the positioning result selection processing S517. 

If the positioning results which satisfy the request freshness information 
do not exist (No in Step S510), the GMLC device 602 ensures that the freshness 
request class information exists through the positioning response generation 
function unit 627 (Step S511). If the freshness request class information does 
not exist (No in Step S511), the GMLC device 602 sets a value of 2 to a variable 
of j (Step S515), and proceeds to the positioning result selection processing 
S517. 

If the freshness request class information exists (Yes in Step S511), the 
GMLC device 602 checks the freshness request class (Step S512)* If the 
freshness request class is the third class ("Assured"), (Yes in Step S512), the 
GMLC device activates the positioning request function unit 621 in order to 
obtain the positioning results to rapidly start the positioning processing through 
the positioning response generation function unit 627 (Step S519). 

If the freshness request class is not the third class ("Assured")* (No in 
Step S512), the GMLC device 602 ensures that the freshness request class is the 
fourth class ("Best Effort"), (Step S513). If the freshness request class is the 
fourth class ("Best Effort"), (Yes in Step S513), the GMLC device 602 sets a 
value of 3 to a variable of j (Step S516), and proceeds to the positioning result 
selection processing S517. 

If the freshness request class is not even the fourth class ("Best Effort"), 
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(No in Step S513), the positioning response generation function unit 627 notifies 
an error to the client device 601 through the response transmission function unit 
626 (Step S518) to complete the processing. 

Here, if the freshness request class information does not exist (No in Step 
S511), or the freshness request class is not the third class (" Assured"), (No in 
Step S512), there is considered such an embodiment as that the freshness request 
class is determined as being the fourth class ("Best Effort"), and the processing 
of setting a value of 3 to a variable of j is carried out (Step S516). 

In the positioning result selection processing S517, the GMLC device 
602 selects positioning results based on a combination of the variable of i and 
the variable of j which are the results of the processing as shown hereinbefore, 
and transmits them to the client device 601. The table shown in FIG. 10 is 
applied to the control table referred in the positioning result selection 
processing S517. The positioning response generation function unit 627 of the 
GMLC device 602 is provided with such a control table, and refers to the control 
table based on the combination of settings of the variable i and the variable j to 
determine the positioning result selection processing. 

Note that when there is a plurality of positioning results which satisfy 
each condition ranging from number 5-1 to number 5-9 in FIG. 10, considered 
are a method of selecting arbitrary positioning results, a method of selecting 
positioning results with new positioning freshness, a method of selecting 
positioning results with high positioning accuracy, and a method of selecting in 
favor of information with higher priority based on priority information showing 
whether positioning accuracy or positioning freshness is prioritized. Here, the 
priority information employs the one transmitted by the client device 601 
together with the positioning request. 

If the processing shown in FIG 7 to FIG 9 has resulted in transmission 
of the past positioning results to the client device 601, the GMLC device 602 
transmits the selected past positioning results to the client device 601 to 
complete the processing. If the processing shown in FIG 7 to FIG 9 has 
resulted in notification of an error to the client device 601, the GMLC device 
602 notifies the error to the client device 601 to complete the processing. 

On the other hand, if the processing shown in FIG 7 to FIG 9 has 
resulted in execution of positioning processing, the GMLC device 602 performs 
the positioning processing for obtaining the position of the UE device 606 in 
cooperation with the HLR/HSS device 607, the SGSN/MSC device 603, the 
RNC device 604, the Node-B device 605, the UE device 606, and necessary 
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communication devices in other networks (Step 4 to Step 10 in FIG 18). More 
specifically, the positioning request function unit 621 sends an inquiry to the 
HLR/HSS device 607 about information of the SGSN/MSC device to which the 
UE terminal 606 is connected (Step 4 in FIG 18). The HLR/HSS device 607 
replies the information of the SGSN/MSC device to which the UE device is 
connected to the inquiries from the GMLC device 602 (Step 5 in FIG 18). If 
the GMLC device 602 has failed to receive the information of the SGSN/MSC 
device 603 from the HLR/HSS device 607, the GMLC device 602 notifies an 
error to the client device 601. The GMLC device 602 which has received the 
information of the SGSN/MSC device 603 from the HLR/HSS device 607 
transmits a positioning request message to the SGSN/MSC device 603 (Step 6 in 
FIG 18). 

If this positioning processing has failed to obtain the position of the UE 
device 606, the GMLC device 602 notifies an error to the client device 601. 
The GMLC device 602 which has obtained the positioning results of the UE 
device 606 in Step 10 of FIG 18 stores the obtained positioning results in the 
storage function unit 624 through the positioning request function unit 621, as 
well as determines whether the obtained positioning results satisfy the request 
condition of the client device 601 (Step 11 in FIG 18). 

The processing flows shown in FIG 11 to FIG 13 may be applied to the 
processing for determining whether positioning results obtained in new 
positioning processing satisfy the request condition of the client device 601, and 
selecting the positioning results based on the positioning accuracy and the 
positioning freshness. The GMLC device 602 first ensures that the request 
accuracy information exists in the positioning request from the client device 601 
through the positioning response generation function unit 126 (Step S601). If 
the request accuracy information does not exist (No in Step S601), the GMLC 
device 602 sets a value of 2 to a variable of i (Step S607), and proceeds to the 
processing of FIG 12. 

If the request accuracy information exists (Yes in Step S601), the GMLC 
device 602 ensures that positioning results which are capable of satisfying the 
request accuracy information exist in the positioning results in question through 
the positioning response generation function unit 627 (Step S602). If the 
positioning results which satisfy the request accuracy information exist (Yes in 
Step S602), the GMLC device 602 sets a value of 1 to a variable of i (Step S606), 
and proceeds to the processing of FIG 12. 

If the positioning results which satisfy the request accuracy information 
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do not exist (No in Step S602), the GMLC device 602 ensures that the accuracy 
request class information exists through the positioning response generation 
function unit 627 (Step S603). If the accuracy request class information does 
not exist (No in Step S603), the GMLC device 602 sets a value of 2 to a variable 
of i (Step S607), and proceeds to the processing of FIG 12. 

If the accuracy request class information exists (Yes in Step S603), the 
GMLC device 602 checks the accuracy request class (Step S604), If the 
accuracy request class is the first class ("Assured"), (Yes in Step S604), the 
positioning response generation function unit 627 notifies an error to the client 
device 601 through the response transmission function unit 626 (Step S618) to 
complete the processing. 

If the accuracy request class is not the first class ("Assured),(No in Step 
S604), the GMLC device 602 ensures that the accuracy request class is the 
second class ("Best Effort"), (Step S605). If the accuracy request class is the 
second class ("Best Effort"), (Yes in Step S605), the GMLC device 602 sets a 
value of 3 to a variable of i (Step S608), and then proceeds to the processing of 
FIG 12. 

If the accuracy request class is not even the second class ("Best Effort"), 
(No in Step S605), the positioning response generation function unit 627 notifies 
an error to the client device 601 through the response transmission function unit 
626 (Step S618) to complete the processing. 

Here, if the accuracy request class information does not exist (No in Step 
603), or the accuracy request class is not the first class ("Assured"), (No in Step 
S604), there is considered such an embodiment as that the accuracy request class 
is determined as being the second class ("Best Effort"), and the processing of 
setting a value of 3 to a variable of i is carried out (Step S508), 

When proceeding to the processing of FIG 12, the GMLC device 602 
ensures that the request freshness information exists in the positioning request 
from the client device 601 through the positioning response generation function 
unit 627 (Step S609). If the request freshness information does not exist (No in 
Step S609), the GMLC device 602 sets a value of 2 to a variable of j (Step S615), 
and proceeds to the positioning result selection processing S617. 

If the request freshness information exists (Yes in Step S609), the GMLC 
device 602 ensures that positioning results which are capable of satisfying the 
request freshness information exist through the positioning response generation 
function unit 627 (Step S610). If the positioning results which satisfy the 
request freshness information exist (Yes in Step S610), the GMLC device 602 
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sets a value of 1 to a variable of j (Step S614), and proceeds to the positioning 
result selection processing S617. 

If the positioning results which satisfy the request freshness information 
do not exist (No in Step S610), the GMLC device 602 ensures that the freshness 
request class information exists through the positioning response generation 
function unit 627 (Step S611), If the freshness request class information does 
not exist (No in Step S61 1), the GMLC device 602 sets a value 2 to a variable of 
j (Step S615), and proceeds to the positioning result selection processing S617. 

If the freshness request class information exists (Yes in Step S611), the 
GMLC device checks the freshness request class (Step S612). If the freshness 
request class is the third class ("Assured"), (Yes in Step S612), the positioning 
response generation function unit 627 notifies an error to the client device 601 
through the response transmission function unit 626 (Step S618) to complete the 
processing. 

If the freshness request class is not the third class ("Assured"), (No in 
Step S612), the GMLC device 602 ensures that the freshness request class is the 
fourth class ("Best Effort"), (Step S613). If the freshness request class is the 
fourth class ("Best Effort"), (Yes in Step S613), the GMLC device 602 sets a 
value of 3 to a variable of j (Step S616), and proceeds to the positioning result 
selection processing S617. 

If the freshness request class is not even the fourth class ("Best Effort"), 
(No in Step S613), the positioning response generation function unit 627 notifies 
an error to the client device 601 through the response transmission function unit 
626 (Step S618) to complete the processing. 

Here, if the freshness request class information does not exist (No in Step 
S611), or the freshness request class is not the third class ("Assured"), (No in 
Step S6 12), there is considered such an embodiment as that the freshness request 
class is determined as being the fourth class ("Best Effort"), and the processing 
of setting a value of 3 to a variable of j is carried out (Step S616). 

In the positioning result selection processing S617, the server device 102 
selects positioning results based on a combination of the variable of i and the 
variable of j which are the results of the processing shown in FIG 11 and FIG 
12 to transmit to the client device 601. The table shown in FIG 10 is applied 
to the control table referred in the positioning result selection processing S617. 
The positioning response generation function unit 627 of the GMLC device 602 
refers to the control table based on the combination of settings of the variable i 
and the variable j to determine the positioning result selection processing. 
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Note that when there is a plurality of positioning results which satisfy 
each condition ranging from number 5-1 to number 5-9 in FIG 10, considered 
are a method of selecting arbitrary positioning results, a method of selecting 
positioning results with new positioning freshness, a method of selecting 
positioning results with high positioning accuracy, and a method of selecting in 
favor of information with higher priority based on priority information showing 
whether positioning accuracy or positioning freshness is prioritized. Here, the 
priority information employs the one transmitted by the client device 601 
together with the positioning request. 

The above operation is the operation when the positioning request from 
the client device 601 may respond the past positioning results. However, if the 
positioning request does not desire to respond the past positioning results, the 
GMLC device 602 carries out no processing of FIG. 7 to FIG 9, and activates 
the positioning request function unit 621 to rapidly start the positioning 
processing from the positioning response generation function unit 627. And, 
if this positioning processing has resulted in failure to obtain the position of the 
UE device 606 by the failure of the positioning processing, the GMLC device 
602 notifies an error to the client device 601 through the response transmission 
function unit 626. Additionally, if the positioning processing has resulted in 
success in positioning of the UE device 606 which is a positioning target to 
obtain the positioning results of the UE device 606, the GMLC device 602 
executes the processing shown in FIG 11 to FIG 13, determines whether the 
obtained positioning results satisfy the request condition of the client device 601, 
and notifies a response tailored to the determined results to the client device 601. 

(Fifth Embodiment of the Present Invention) 

A fifth embodiment of the present invention differs from the 
above-described fourth embodiment in the following descriptions, but otherwise 
is the same as the fourth embodiment. The difference will be described below. 

Referring to FIG 19, the GMLC device 602 according to the fifth 
embodiment of the present invention further includes the storage function unit 
624. The storage function unit 624 previously registers the client information 
628 containing each information of the request positioning accuracy information, 
the positioning accuracy request class information, the request positioning 
freshness information, the positioning freshness request class information, and 
the priority information showing whether the positioning accuracy or the 
positioning freshness is prioritized by associating with the client identifier of the 
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client device 60 1. Upon generating a response of the positioning request 
received from the client device 601, the positioning response generation 
function unit 627 of the GMLC device 602 searches the client information 628 
using the client identifier specified in the positioning request as a clue to use the 
request positioning accuracy information, the positioning accuracy request class 
information, the request positioning freshness information, the positioning 
freshness request class information, and the priority information that the client 
device 601 has previously registered. Here, there is considered a modification 
in which part of information alone, such as the request positioning accuracy 
information and its request class information alone, or the request positioning 
freshness information and its request class information alone, or the request 
positioning accuracy information alone, or the request positioning freshness 
information alone is registered, in place of registering all of the request 
positioning accuracy information, the positioning accuracy request class 
information, the request positioning freshness information, the positioning 
freshness request class information, and the priority information in the client 
information 628. In this case, unregistered parameters are determined as not 
being specified. 

According to the present embodiment, the client device 601 eliminates 
the necessity of containing the request positioning accuracy information, the 
positioning accuracy request class information, the request positioning freshness 
information, the positioning freshness request class information, and the priority 
information in a positioning request message. 

(Sixth Embodiment of the Present Invention) 

A sixth embodiment of the present invention differs from the 
above-described fourth embodiment in the following descriptions, but otherwise 
is the same as the fourth embodiment. The difference will be described below. 

Referring to FIG 20, the GMLC device 602 according to the sixth 
embodiment of the present invention further includes the storage function unit 
624 and a merge function unit 629. The storage function unit 624 previously 
registers the client information 628 containing each information of the request 
positioning accuracy information, the positioning accuracy request class 
information, the request positioning freshness information, the positioning 
freshness request class information, and the priority information showing 
whether the positioning accuracy or the positioning freshness is prioritized by 
associating with the client identifiers of the client device 601. On the other 
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hand, the merge function unit 629 is provided between the positioning request 
confirmation function unit 625 and the positioning response generation function 
unit 626. 

When the merge function unit 629 receives the positioning request of the 
client device 601 from the positioning request confirmation function unit 625, 
and the positioning request specifies all of the request positioning accuracy 
information, the positioning accuracy request class information, the request 
positioning freshness information, the positioning freshness request class 
information, and the priority information, the merge function unit 629 transfers 
the received positioning request directly to the positioning response generation 
function unit 627. If any of the information should not be specified, the merge 
function unit 629 searches the client information 628 using the client identifier 
specified in the positioning request as a clue, and adds the registered values of 
the parameters not specified in the positioning request among the request 
positioning accuracy information, the positioning accuracy request class 
information, the request positioning freshness information, the positioning 
freshness request class information, and the priority information that the client 
device 601 has previously registered to the positioning request to transfer to the 
positioning response generation function unit 627. 

Here, there is considered a modification in which a part of parameters 
alone, such as the request positioning accuracy information and its request class 
information alone, or the request positioning freshness information and its 
request class information alone, or the request positioning accuracy information 
alone, or the request positioning freshness information alone is registered, in 
place of registering all parameters of the request positioning accuracy 
information, the positioning accuracy request class information, the request 
positioning freshness information, the positioning freshness request class 
information, and the priority information in the client information 628. If the 
parameters not registered in the client information 628 are not also specified in 
the positioning request, the parameters are processed as being nonexistent. 

According to the present embodiment, if the client device 601 specifies 
the request positioning accuracy information, the positioning accuracy request 
class information, the request positioning freshness information, the positioning 
freshness request class information, and the priority information in a positioning 
request message, the specified one is used, and for the one not specified in the 
positioning request message, the one previously registered in the client 
information 628 is used. Thus, if using the same information as the request 
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positioning accuracy information, the positioning accuracy request class 
information, the request positioning freshness information, the positioning 
freshness request class information, and the priority information that the client 
device 601 has previously registered, the client device 601 eliminates the 
necessity of containing the information in a positioning request message. 
Additionally, if different parameters from those previously registered are 
specified in the positioning request, the parameters specified in the positioning 
request are prioritized, so that a positioning request using different parameters 
from the registered values is also made possible. 

Note that, in the fourth to sixth embodiments of the present invention, it 
is considered that another embodiment when the GMLC device selects 
positioning results includes an embodiment in which the processing of Step 3 in 
FIG 18 (generated response utilizing the past positioning results) is omitted, and 
an embodiment in which the processing of Step 3 in FIG 18 is omitted, and 
appropriate positioning results are selected from the past positioning results, and 
new positioning results obtained in Step 11, 

(Seventh Embodiment of the Present Invention) 

Referring to FIG 21, a seventh embodiment of the present invention 
differs from the fourth embodiment in that the positioning response generation 
function unit 627 of the GMLC device 602 provides generation of a response 
using the past positioning results, and a positioning response generation function 
unit 644 provides generation of a response based on new positioning results, but 
otherwise is the same as the fourth embodiment. 

FIG 22 shows the flow of a message which is sent and received between 
processing in each node in the network and each node therein when the RNC 
device 604 selects positioning results. Referring to FIG 22, the client device 
601 transmits a positioning request to the GMLC device 602 through the 
transmission function unit 611 (Step 1 in FIG 22). The GMLC device 602 
which has received the positioning request from the client device 601 performs 
an authentication, and the like of the client device 601 based on the client 
information held by its own nodes, as necessary, through the positioning request 
confirmation function unit 625 to determine whether to accept or not the 
positioning request from the client device 601. If the positioning request from 
the client device 601 is accepted, the GMLC device 602 refers to privacy setting 
information 623 of the UE device 606 which is a positioning target from the 
storage function unit 624 through the positioning request confirmation function 
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unit 625 to determine whether the UE device 606 should accept the positioning 
request (Step 2 in FIG 22). The privacy setting information 623 referred here 
includes information showing whether the positioning request from the client 
device 601 which is a request source should be accepted, whether the position 
information of the requested accuracy may be passed to the client device 601, 
and whether the position information of the requested freshness may be passed 
to the client device 601, If the GMLC device determines the positioning 
request unacceptable, the positioning request confirmation function unit 625 
notifies an error to the client device 601 through the response transmission 
function unit 626. 

In the meantime, if determining the positioning request acceptable, the 
GMLC device 602 ensures that the positioning request from the client device 

601 may respond the past positioning results through the positioning response 
generation function unit 627. If the past positioning results are acceptable, the 
GMLC device 602 checks to see that the past positioning results of the UE 
device 606 which is a positioning target are held in the storage function unit 624. 
If the past positioning results are held, the GMLC device 602 determines 
whether positioning results which satisfy the request condition of the client 
device 601 exist in the past positioning results (Step 3 in FIG 22). This 
determination provides a wide variety of processing depending on the request 
condition of the client device 601 and the ability of the GMLC device 602, and 
is carried out in accordance with the processing flows of FIG 3, FIG. 5, or FIG 7 
to FIG 9 in a similar manner to the fourth embodiment. 

If the processing shown in FIG 3, FIG 5, or FIG 7 to FIG 9 has resulted 
in transmission of the past positioning results to the client device 601, the 
GMLC device 602 transmits the past positioning results selected based on the 
content of the control table in FIG 10 to the client device 601 through the 
response transmission function unit 626 to complete the processing. On the 
one hand, if the processing shown in FIG 3, FIG 5 or FIG 7 to FIG 9 has 
resulted in notification of an error to the client device 601, the GMLC device 

602 notifies the error to the client device 601 through the response transmission 
function unit 626 to complete the processing. 

On the other hand, if the processing shown in FIG 3 5 FIG 5 or FIG 7 to 
FIG 9 has resulted in execution of positioning processing, the GMLC device 
602 transmits a positioning request message relating to the UE device 606 which 
is a positioning target to the SGSN/MSC 603 through the positioning request 
function unit 621. More specifically, the positioning request function unit 621 
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sends an inquiry to the HLR/HSS device 607 about the information of the 
SGSN/MSC device to which the UE terminal 606 is connected (Step 4 in FIG 
22). The HLR/HSS device 607 replies the information of the SGSN/MSC 
device 603 to which the UE device 606 is connected, to the inquiry from the 
GMLC device 602 (Step 5 in FIG 22). If the GMLC device 602 has failed to 
receive the information of the SGSN/MSC device 603 from the HLR/HSS 
device 607, the GMLC device 602 notifies an error to the client device 601. 
The GMLC device 602 which has received the information of the SGSN/MSC 
device 603 from the HLR/HSS device 607 transmits the positioning request 
message to the SGSN/MSC device 603 (Step 6 in FIG 2). 

The positioning request message is sent inclusive of the terminal 
identifier of the UE device 606 such as a telephone number which is contained 
in the positioning request received from the client device 601, the client 
identifier of the client device 601, the positioning request accuracy information, 
the accuracy request class information, the positioning request freshness 
information, the freshness request class information, and other necessary 
information. The SGSN/MSC device 603 which has received the positioning 
request message from the GMLC device 602 transfers the positioning request 
message to the RNC device 604 through the transfer function unit 631 (Step 7 in 
FIG 22). 

The RNC device 604 which has received the positioning request message 
from the SGSN/MSC device 603 through the positioning request receiving 
function unit 641 executes the positioning processing in cooperation with the 
Node-B device 605 and the UE device 606 (Step 8 in FIG 22). If the RNC 
device 604 has failed in positioning of the UE device 606 to obtain no position 
thereof, the RNC device 604 notifies an error to the GMLC device 602 by way 
of the SGSN/MSC device 603, and the GMLC device 602 notifies the error to 
the client device 601, through the response transmission function unit 643. 

In the meantime, the RNC device 604 which has succeeded in 
positioning of the UE device 606 to obtain the positioning results determines 
whether the obtained positioning results satisfy the request condition of the 
client device 601 through the positioning response generation function unit 644 
(Step 8 in FIG 22). For the operation of the RNC device 604 in Step 9 of FIG 
22, the processing flow of FIG 4 may be applied to the case where a 
determination is made based on the positioning accuracy, the processing flow of 
FIG 6 may be applied to the case where a determination is made based on the 
positioning freshness, and the processing flows of FIG 11 to FIG 13 and the 
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processing table of FIG 10 may be applied to the case where a determination is 
made based on both of the positioning accuracy and the positioning freshness. 

In Step 9 of FIG 22, if the positioning results obtained in the positioning 
processing of Step 8 are determined as satisfying the request condition, the 
positioning response generation function unit 644 of the RNC device 604 
transmits the obtained positioning results to the SGSN/MSC device 603 through 
the response transmission function unit 643 (Step 10 in FIG 22), the 
SGSN/MSC device 603 transmits the positioning results to the GMLC device 
602 through the transfer function unit 631 (Step 11 in FIG 22), and the GMLC 
device 602 transmits the positioning results to the client device 601 through 
the response transmission function unit 626 to complete the processing (Step 12 
in FIG 22). 

Additionally, in Step 9 of FIG 22, if the positioning results obtained in 
the positioning processing of Step 8 are determined as not satisfying the request 
condition, and as an error being notified, the positioning response generation 
function unit 644 of the RNC device 604 notifies an error to the GMLC device 
602 by way of the SGSN/MSC device 603 through the response transmission 
function unit 643, and the GMLC device 602 notifies the error to the client 
device 601 to complete the processing. 

(Eighth Embodiment of the Present Invention) 

An eighth embodiment of the present invention differs from the 
above-described seventh embodiment in the following descriptions, but 
otherwise is the same as the seventh embodiment. The difference will be 
described below. 

Referring to FIG 23, according to the eighth embodiment of the present 
invention, the storage function unit 624 of the GMLC device 602 previously 
registers the client information 628 containing each information of the request 
positioning accuracy information, the positioning accuracy request class 
information, the request positioning freshness information, the positioning 
freshness request class information, and the priority information showing 
whether the positioning accuracy or the positioning freshness is prioritized by 
associating with the client identifier of the client device 601. The positioning 
response generation function unit 627 of the GMLC device 602 is configured so 
as to search the client information 628 using the client identifier specified in the 
positioning request as a clue to use the request positioning accuracy information, 
the positioning accuracy request class information, the request positioning 
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freshness information, the positioning freshness request class information, and 
the priority information that the client device 601 has previously registered, 
upon generating a response of the positioning request received from the client 
device 601, and is configured so as to add the request positioning accuracy 
information, the positioning accuracy request class information, the request 
positioning freshness information, the positioning freshness request class 
information, and the priority information that the client device 601 has 
previously registered to the positioning request message to pass from the 
positioning request function unit 621 to the SGSN/MSC device 603, upon 
activating the positioning processing. 

Here, there is considered an embodiment in which part of information 
alone, such as the request positioning accuracy information and its request class 
information alone, or the request freshness information and its request class 
information alone, or the request positioning accuracy information alone, or the 
request positioning freshness information alone is registered, except that all of 
the request positioning accuracy information, the positioning accuracy request 
class information, the request positioning freshness information, the positioning 
freshness request class information, and the priority information are registered in 
the client information 628- Unregistered parameters are determined as not 
being specified. 

According to the present embodiment, the client device 601 eliminates 
the necessity of containing the request positioning accuracy information, the 
positioning accuracy request class information, the request positioning freshness 
information, the positioning freshness request class information and the priority 
information in a positioning request message. 

(Ninth Embodiment of the Present Invention) 

A ninth embodiment of the present invention differs from the 
above-described seventh embodiment in the following descriptions, but 
otherwise is the same as the seventh embodiment. The difference will be 
described below. 

Referring to FIG 24, the GMLC device 602 according to the ninth 
embodiment of the present invention further includes the storage function unit 
624 and the merge function unit 629. The storage function unit 624 previously 
registers the client information 628 containing each information of the request 
positioning accuracy information, the positioning accuracy request class 
information, the request positioning freshness information, the positioning 
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freshness request class information, and the priority information showing 
whether the positioning accuracy or the positioning freshness is prioritized by 
associating with the client identifier of the client device 601. The merge 
function unit 629 is provided between the positioning request confirmation 
function unit 625 and the positioning response generation function unit 626. 

When the merge function unit 629 receives the positioning request of the 
client device 601 from the positioning request confirmation function unit 625, 
and the positioning request specifies all of the request positioning accuracy 
information, the positioning accuracy request class information, the request 
positioning freshness information, the positioning freshness request class 
information, and the priority information, the merge function unit 629 transfers 
the received positioning request directly to the positioning response generation 
function unit 627. If any of the information should not be specified, the merge 
function unit 629 searches the client information 628 using the client identifier 
specified in the positioning request as a clue, and adds the registered values of 
the parameters not specified in the positioning request among the request 
positioning accuracy information, the positioning accuracy request class 
information, the request positioning freshness information, the positioning 
freshness request class information, and the priority information that the client 
device 601 has previously registered to the positioning request to transfer to the 
positioning response generation function unit 627. 

Here, there is considered a modification in which a part of parameters 
alone, such as the request positioning accuracy information and its request class 
information alone, or the request positioning freshness information and its 
request class information alone, or the request positioning accuracy information 
alone, or the request positioning freshness information alone is registered, in 
place of registering all parameters of the request positioning accuracy 
information, the positioning accuracy request class information, the request 
positioning freshness information, the positioning freshness request class 
information, and the priority information in the client information 628. If the 
parameters not registered in the client information 628 are not also specified in 
the positioning request, the parameters are processed as being nonexistent. 

In addition, the positioning response generation function unit 627 sends 
out the positioning request message passed from the merge function unit 629, 
from the positioning request function unit 621 to the SGSN/MSC device 603, 
upon activating the positioning processing. 

According to the present embodiment, if the client device 601 specifies 
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the request positioning accuracy information, the positioning accuracy request 
class information, the request positioning freshness information, the positioning 
freshness request class information, and the priority information in a positioning 
request message, the specified one is used, and for the one not specified in the 
positioning request message, the one previously registered in the client 
information 628 is used. Thus, if using the same one as the request positioning 
accuracy information, the positioning accuracy request class information, the 
request positioning freshness information, the positioning freshness request class 
information, and the priority information that the client device 601 has 
previously registered, the client device 601 eliminates the necessity of 
containing the information in a positioning request message. Furthermore, if 
different parameters from those previously registered are specified in the 
positioning request, the parameters specified in the positioning request are 
prioritized, so that a positioning request using different parameters from the 
registered values is also made possible. 

(Tenth Embodiment of the Present Invention) 

A tenth embodiment of the present invention differs from the 
above-described eighth embodiment in the following descriptions, but otherwise 
is the same as the eighth embodiment. The difference will be described below. 

Referring to FIG 25, according to the tenth embodiment of the present 
invention, the storage function unit 646 which stores client information 645 
similar to the client information 628 previously registered in the storage function 
unit 624 of the GMLC device 602 is provided in the RNC device 604. 

The positioning response generation function unit 644 of the RNC device 
604 searches the client information 645 using the client identifier contained in 
the positioning request received by the positioning request receiving function 
unit 641 as a clue to use the request positioning accuracy information, the 
positioning accuracy request class information, the request positioning freshness 
information, the positioning freshness request class information, and the priority 
information that the client device 601 has previously registered, when 
determining whether the positioning results obtained in the positioning function 
unit 642 satisfy the request condition. 

According to the present embodiment, the client device 601 eliminates 
the necessity of containing the request positioning accuracy information, the 
positioning accuracy request class information, the request positioning freshness 
information, the positioning freshness request class information and the priority 
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information in a positioning request message. And, upon activating the 
positioning processing, the GMLC device 602 eliminates the necessity of adding 
and transmitting the request positioning accuracy information, and the like to the 
positioning request message. 

(Eleventh Embodiment of the Present Invention) 

An eleventh embodiment of the present invention differs from the 
above-described ninth embodiment in the following descriptions, but otherwise 
is the same as the ninth embodiment. The difference will be described below. 

Referring to FIG 26, according to the eleventh embodiment of the 
present invention, the storage function unit 646 which stores the client 
information 645 similar to the client information 628 previously registered in the 
storage function unit 624 of the GMLC device 602 is provided in the RNC 
device 604. 

When all of the request positioning accuracy information, the positioning 
accuracy request class information, the request positioning freshness 
information, the positioning freshness request class information, and the priority 
information are specified in the positioning request received by the positioning 
request receiving function unit 641, the merge function unit 647 transfers the 
positioning request directly to the positioning response generation function unit 
644. If any of the information should not be specified, the merge function unit 
647 searches the client information 645 using the client identifier specified in 
the positioning request as a clue to notify the registered values of the parameters 
not specified in the positioning request among the request positioning accuracy 
information, the positioning accuracy request class information, the request 
positioning freshness information, the positioning freshness request class 
information and the priority information that the client device 601 has 
previously registered to the positioning response generation function unit 644. 
The positioning response generation function unit 644 uses the request 
positioning accuracy information, the positioning accuracy request class 
information, the request positioning freshness information, the positioning 
freshness request class information, and the priority information which have 
been notified from the merge function unit 647, when determining whether the 
positioning results obtained in the positioning function unit 642 satisfy the 
request condition. 

According to the present embodiment, if the client device 601 specifies 
the request positioning accuracy information, the positioning accuracy request 
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class information, the request positioning freshness information, the positioning 
freshness request class information, and the priority information in a positioning 
request message, the specified one is used, and for the one not specified in the 
positioning request message, the one previously registered in the client 
information 628 is used. Thus, if using the same one as the request positioning 
accuracy information, the positioning accuracy request class information, the 
request positioning freshness information, the positioning freshness request class 
information, and the priority information that the client device 601 has 
previously registered, the client device 601 eliminates the necessity of 
containing the information in a positioning request message. Additionally, if 
different parameters from those previously registered are specified in the 
positioning request, the parameter values specified in the positioning request are 
prioritized, so that a positioning request using different parameters from the 
registered values is also made possible. Moreover, upon activating the 
positioning processing, the GMLC device 602 eliminates the necessity of adding 
and transmitting the request positioning accuracy information, and the like to the 
positioning request message, thereby requiring only direct transfer of the 
positioning request message received from the client device 601 . 

Note that, in the seventh to the eleventh embodiments of the present 
invention, a modification in which the processing of Step 3 in FIG 22, namely, 
generation of a response utilizing past positioning results, is omitted may be 
considered. 

While the embodiments of the present invention have been described 
hereinbefore, it is to be understood that the present invention is not limited to the 
above-described embodiments, and a wide variety of other addition and 
modifications may be made. Furthermore, each node of the mobile 
communication network according to the present invention may realize the 
functions that it incorporates not only in a manner of hardware, but also in a 
computer and a program. The program is recorded in a computer-readable 
recording medium, such as a magnetic disk and a semiconductor memory, 
connected to the computer, and read by the computer, for example, upon start-up 
of the computer to control the action of the computer, thereby allowing the 
computer in question to function as each node in each above-described 
embodiment. 

More specifically, it is possible to allow computers comprising the server 
device 102 of FIG. 2 to function as the positioning function unit 121, the 
positioning request receiving function unit 124, the response transmission 
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function unit 125, and the positioning response generation function unit 126. 

In addition, it is possible to allow computers comprising the server 
device 102 of FIG 14 to function as the positioning function unit 121, the 
positioning request receiving function unit 124, the response transmission 
function unit 125, and the positioning response generation function unit 126. 

In more addition, it is possible to allow computers comprising the server 
device 102 of FIG 15 to function as the positioning function unit 121, the 
positioning request receiving function unit 124, the response transmission 
function unit 125, the positioning response generation function unit 126, and the 
merge function unit 128. 

In another addition, it is possible to allow computers comprising the 
GMLC device 602 of FIG 17 to function as the positioning request function unit 
621, the positioning request confirmation function unit 625, the response 
transmission function unit 626, and the positioning response generation function 
unit 627. 

In still another addition, it is possible to allow computers comprising the 
RNC device 604 of FIG 17 to function as the positioning request receiving 
function unit 641, the positioning function unit 642, and the response 
transmission function unit 643. 

In yet another addition, it is possible to allow computers comprising the 
GMLC device 602 of FIG 19 to function as the positioning request function unit 
621, the positioning request confirmation function unit 625, the response 
transmission function unit 626, and the positioning response generation function 
unit 627. 

In further addition, it is possible to allow computers comprising the RNC 
device 604 of FIG 19 to function as the positioning request receiving function 
unit 641, the positioning function unit 642, and the response transmission 
function unit 643. 

In still further addition, it is possible to allow computers comprising the 
GMLC device 602 of FIG 20 to function as the positioning request function unit 
621, the positioning request confirmation function unit 625, the response 
transmission function unit 626, the positioning response generation function unit 
627, and the merge function unit 629. 

In yet further addition, it is possible to allow computers comprising the 
RNC device 604 of FIG 20 to function as the positioning request receiving 
function unit 641, the positioning function unit 642, and the response 
transmission function unit 643. 
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In first addition, it is possible to allow computers comprising the GMLC 
device 602 of FIG 21 to function as the positioning request function unit 621, 
the positioning request confirmation function unit 625, the response 
transmission function unit 626, and the positioning response generation function 
unit 627. 

In second addition, it is possible to allow computers comprising the RNC 
device 604 of FIG 21 to function as the positioning request receiving function 
unit 641 , the positioning function unit 642, the positioning response generation 
function unit 644, and the response transmission function unit 643. 

In third addition, it is possible to allow computers comprising the GMLC 
device 602 of FIG 23 to function as the positioning request function unit 621, 
the positioning request confirmation function unit 625, the response 
transmission function unit 626, and the positioning response generation function 
unit 627. 

In fourth addition, it is possible to allow computers comprising the RNC 
device 604 of FIG 23 to function as the positioning request receiving function 
unit 641, the positioning function unit 642, the positioning response generation 
function unit 644, and the response transmission function unit 643. 

In fifth addition, it is possible to allow computers comprising the GMLC 
device 602 of FIG 24 to function as the positioning request function unit 621, 
the positioning request confirmation function unit 625, the response 
transmission function unit 626, the positioning response generation function unit 
627, and the merge function unit 639. 

In sixth addition, it is possible to allow computers comprising the RNC 
device 604 of FIG 24 to function as the positioning request receiving function 
unit 641, the positioning function unit 642, the positioning response generation 
function unit 644, and the response transmission function unit 643. 

In seventh addition, it is possible to allow computers comprising the 
GMLC device 602 of FIG 25 to function as the positioning request function unit 
621, the positioning request confirmation function unit 625, the response 
transmission function unit 626, and the positioning response generation function 
unit 627. 

In eighth addition, it is possible to allow computers comprising the RNC 
device 604 of FIG 25 to function as the positioning request receiving function 
unit 641, the positioning function unit 642, the positioning response generation 
function unit 644, and the response transmission function unit 643. 

In ninth addition, it is possible to allow computers comprising the 
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GMLC device 602 of FIG 26 to function as the positioning request function unit 
621, the positioning request confirmation function unit 625, the response 
transmission function unit 626, the positioning response generation function unit 
627, and the merge function unit 639, 

In tenth addition, it is possible to allow computers comprising the RNC 
device 604 of FIG 26 to function as the positioning request receiving function 
unit 641 , the positioning function unit 642, the positioning response generation 
function unit 644, the response transmission function unit 643, and the merge 
function unit 647* 

Industrial Applicability 

The present invention may be applied to everything, and is to be 
considered as no restrictive in the applicability thereof, as far as being a 
positioning system and a positioning method providing position information 
which is a positioning target* 

While the present invention has been described by associating with some 
preferred embodiments and examples, it is to be understood that these 
embodiments and examples are merely for illustrative of the invention by an 
example, and not restrictive. While it will be obvious to those skilled in the art 
that various changes and substitutions by equivalent components and techniques 
are eased upon reading the specification, it is believed obvious that such changes 
and substitutions fit into the true scope and spirit of the accompanying claims. 
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